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ABSTRACT
This investigation inquires into the present roles of the 
management accounting system and of accountants in large industrial 
firms, and suggests some changes needed in management accounting 
and accountants to accommodate their larger roles in modem 
information system environments.
The research is based mainly upon literature in this area 
of inquiry and the answers of 143 respondents, which represent 
31.2% of the questionnaires mailed to the United States' 1000 
largest industrial firms as listed in the May and June, 1972, 
issues of Fortune magazine.
Several findings and conclusions resulted from this 
investigation. This investigation revealed that:
1. There is an extensive formalization of the operating 
subsystems and the information systems among the 1000 largest 
industrial firms. An integration of the operating and the 
information subsystems has also taken place. The results of this 
integration are: (1) the establishment of a centralized data base,
and (2) the automation of the routine structured decision making.
2. Except for inventory planning and control models and 
discounted cash flow model, other powerful mathematical decision 
models are not widely used in the 1000 largest industrial firms.
3. Advances in computer and information technology has
xili
xiv
changed neither traditional responsibility center concepts such 
as the cost center and profit center, nor the computerized control 
techniques such as real-time performance monitoring.
4. In at least 50% of the 1000 largest industrial firms, 
the accounting department is no longer primarily responsible for 
the financial data and information processing duties.
5. Although there is no compelling empirical evidence which 
shows that mathematical decision models are widely used, the 
management accounting system is not the key information source and 
accountants do not participate in the implementation of the 
managerial decision models.
6. In at least 50% of the largest industrial firms, accountants 
influence the formalization of various information and operating 
subsystems, and have been given responsibilities in designing and 
preparing the non-computer oriented management control systems. 
However, the accountants are less involved in such computer based 
management control techniques. This is reflected in the finding
that the person who directs the firm's information system normally 
is not an accountant by training and that accountants are unfamiliar 
with computer systems and operation research techniques.
The above findings are used as a basis to support the changes 
in the boundaries of managerial accounting systems as proposed by 
this study.
Since the routine financial data and information processes 
have been transferred out from the accounting department, a 
reorganization of the accounting department is proposed.
This study suggests changes in managerial accounting
XV
concepts and thinking, and recommends that: (1) Managerial
decision models should be the foundation of future managerial 
accounting system designs and research; (2) The filtering 
concept of a managerial accounting system should be redefined; 
and (3) Modern information sciences and technology should be 
applied in managerial accounting systems design.
Finally, this study proposes changes in current management 
accounting education. Recommendations include the establishment 
of a subspecialty in the managerial accounting program and the 
establishment of basic requirements for the future management 




Nature of the Problem and Purpose of the Study
An accounting system produces information. Historically, the 
accounting system has been the major— and perhaps the only— formal 
information network for management. However, recent advances in 
information system technology and management science techniques 
have created a number of formalized information and operating 
subsystems to serve various operating departments or units of the 
firm. Accounting "... is not the whole of even the formal information 
system given (a) the diversity of data collected, processed, and 
distributed for the many different functions within the organization 
and (b) the expanded range of disciplines bearing on the information 
function."^ A major objection to accounting— as emphasized in recent 
accounting literature— is that it does not serve as a primary 
information system for management planning and control functions 
and for the various managerial decision models used to implement 
these functions. The position of the accounting system in the 
emerging modem information system environment seems to be crucial:
"It is however, difficult to conceive of accounting personnel not
1970-1971 American Accounting Association Committee on 
Accounting and Information Systems, "Report on Committee on Accounting 
and Information Systems," Supplement to The Accounting Review, XLVI 
(1971), p. 344.
1
2being a major force in information management."
The purpose of this study is to empirically investigate the 
present roles of accounting and accountants in industrial firms with 
particular attention on the following:
1. What are the major changes in the operating duties of
the accounting department in performing routine financially oriented 
information processing functions?
2. Has the emergence of the other information subsystems 
diminished the importance of accounting as a primary source in 
providing information for managerial planning and control?
3. How does the implementation of the modern information 
systems in a firm effect the role of accountants in designing and 
maintaining the data base and the management control systems?
Background and Present Status
The nature of accounting was defined by the Council of the 
American Institute of Certified Public Accountants in 1966 as an 
official statement of policy. This statement reads: "Accounting
is a discipline which provides financial and other information 
essential to the efficient conduct and evaluation of the activities
qof an organization."
In the same year, the American Accounting Association’s (AAA) 
Committee to Prepare a Statement of Basic Accounting Theory defined 
accounting as "... the process of identifying, measuring and
2Ibid., p. 344.
^American Institute of Certified Public Accountants, "A 
Description of the Professional Practices of CPAs," The Journal of 
Accountancy, CXXII (Dec., 1966), p. 61.
3
communicating economic information to permit informed judgment and 
decision by means of information."^ The most recent pronouncement 
made by the AICPA describes accounting as "... a service activity.
Its function is to provide quantitative information, primarily 
financial in nature, about economic entities that is intended to 
be useful in making economic decisions— in making reasoned choices 
among alternative courses of action." .
Accounting is a service function, and its existence is 
justifiable only in terms of the usefulness of the services which 
it provides. While the accounting system of a business firm has 
traditionally provided much of the financial data and much of the 
analysis of that data applicable for decision making purposes, its 
services to management planning and control functions is the most 
important service. The 1966 Statement conceives that "... a future 
accounting system could include as accounting inputs all quantitative 
data gathered for whatever purposes and as accounting output all 
internal reports for planning, directing and controlling purposes, 
as well as the basic public statement."*’ Generally, the main 
emphasis of the basic concept of accounting has changed from 
historical financial reporting to management planning, decision
The 1966 American Accounting Association Committee to prepare 
a Statement of Basic Accounting Theory, A Statement of Basic Accounting 
Theory, American Accounting Association (Evanston, 111.: AAA 1966),
p. 1.
^"Statements of the Accounting Principles Board," No. 4, Basic 
Concepts and Accounting Principles Underlying Financial Statements of 
Business Enterprises (New York: American Institute of Certified
Public Accountants, 1970), para. 40.
**A Statement of Basic Accounting Theory, 0£. cit., p. 67.
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making, and control. These changes are evidenced by the increased 
interest in responsibility accounting, profitability accounting, 
and contribution margin reporting, to name only a few.
While accounting has offered these applications and techniques 
for today's management planning and control functions, we see several 
developments in other disciplines that emphasize changes in the 
information handling environment in many firms. During the past 
two decades, these disciplines have been challenging the traditional 
role of accounting as a major information network in a firm. These 
developments are, basically, as follows:
1. The invention of high-speed and high-volume electronic 
devices, which are able to extract, assimilate and correlate all 
pertinent internal and external data.
2. The increasing complexity of business operations and 
improvements in managerial science techniques and mathematical 
decision model building have led to the development of sophisticated 
managerial planning and control systems.
3. The establishment of formal operating information 
subsystems and the perception of the organization as an integrated 
set of subsystems have resulted in integration among the information 
and operating subsystems. Consequently, there exists the possibility 
of a broader range of relevant information to be processed in a 
real-time mode for any particular decision maker's use.
Does each of these items have an impact on the role of the 
accounting information system functions? As early as 1960, Moonitz 
and Nelson expressed this concern:
As a matter of fact, the field of accounting systems may be
displaced by Information theory. Here again, accountants
5
have found the work done in other fields useful and stimulatin; 
Norbert Wiener's Cybernetics comes in mind in this connection.
Just about the same time, two prominent accounting practitioners
pointed out:
As a part of this development, accounting must divert itself 
from its preoccupation of the past with fiduciary and 
stewardship responsibilities. Responsibility for fiduciary 
decisions is a proper and major concern of the accountant. 
However, if the accountant is to comprehend and contribute 
the decision-making, information flow process within tomorrow's 
business organization, he must integrate stewardship 
responsibilities with a responsibility for broader management 
decisions.®
Projections for management accountants in the future appearing
in the current professional literature cast a large shadow over
the present and future roles of accounting within industrial firms.
McRae predicts:
... unless the accountant prepares himself for the task of 
providing operational and market research data, instead of 
routine accounting returns he [will] inevitably find himself 
losing his place in the management team to the technologist, 
statistician, economist, or mathematician.^
A hole will be punched in the organization chart between those 
people performing the routine job of data collection and 
those performing the more sophisticated tasks of reports 
interpretation and decision making.
M. Moonitz and C. L. Nelson, "Recent Developments in 
Accounting Theory," The Accounting Review. XXXV (April, 1960), 
pp. 215-16.
®H. J. Davidson and R. M. Trueblood, "Accounting for Decision 
Making," The Accounting Review, XXXVI (Oct., 1961), p. 582.
Q7T. W. McRae, The Impact of Computers on Accounting (New York: 
John Wiley & Sons, 1964), p. 91.
10Ibid., p. 91.
Consequently:
... the accounting department will be reduced In size and 
status. Data processing and data interpretation will be 
taken over by other departments.
The 1970-1971 AAA. Committee on Accounting and Information
Systems cites that the role of the accounting function is diminishing
in the modern information environment:
... designing and managing information systems and providing 
decision data have been moved to new locations with different 
managers in charge. While frequently still in the financial 
organization these managers have broader responsibilities 
and interests. Line accounting duties have frequently been 
automated and merged with their respective operating systems 
or with their respective activities. Only control, the attest 
function, and third party reporting have escaped serious paring. 
Even these areas have felt the impacts of computer and 
computer-related technological d e v e l o p m e n t s . - ^
Hypotheses
The hypotheses for this study are that whereas the accounting 
system has been the major formal information system in many firms, 
the extensive implementation of modern Information systems has 
caused the following changes in information functions of management 
accounting in at least 50% of the 1000 largest
1. The tradtional operating duties of the accounting 
department in performing routine financially oriented information 
processing functions have been transferred to another department(s) 
or another operating system(s) with a different manager(s) in charge.
2. The management accounting system and the management 
accountants play no significant roles in the managerial planning
■^"Report of Committee on Accounting and Information Systems," 
op. cit., p. 348.
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and control functions as the result of the integration of operating 
subsystems and information subsystems.
3. The influence and the responsibility of accountants in 
designing and managing the data base and the management control 
systems have been transferred to systems specialists.
Research Methodology
The methodology of this research involved four phases.
Phase 1; Literature research. A comprehensive survey was
made of the literature in accounting and in information systems.
This literature includes books, journals and publications of
relevant professional associations. The research concentrated
on conceptual developments in information sciences, information
processing technology, and management science techniques that are
believed to have contributed in developing modem management
information systems and the accounting system that lies within them.
Phase 2: Empirical survey and questionnaire construction.
The empirical approach used in this phase was done for both theoretical
and practical reasons. The theoretical reason is that an empirical
approach is one of the desirable qualities in any system study. The
practical reason is that only a few of the currently operating
management information systems have been recorded in the literature.
At this point, the AAA 1966 Committee to prepare a Statement of
Basic Accounting Theory recommended that one starting point would
13be an empirical study of all information flows within a firm. J 
"Such a study would disclose the extensive amount of information
^ " A  Statement of Basic Accounting Theory," oj). cit.. p. 71.
8
now transmitted outside the scope of the present accounting information 
i.14system ...
Based upon the knowledge and concepts obtained in Phase 1 of
the literature research, the design and construction of the
questionnaire attempted to determine: (1) the extent to which
modern information system technology and management science
techniques, such as decision models, computer systems as related to
real-time and on-line techniques, have been implemented; (2) the
roles of accounting and accountants in today's information system
environments as related to the information processing function,
information providing function, and systems directing and controlling
function. (A sample of the questionnaire is included in the Appendix.)
Phase 3: Sample selection. The sample for the mailed
questionnaire was selected from the United States' industrial firms
listed in two issues (May and June, 1972) of Fortune magazine.
The "big" firms were selected because in these firms there may
exist more sophisticated information systems. Valid statistical
techniques were used to determine sample size and sample selection.
15The formula used for determining the sample size was:
e pq
h  =  * - ; h V  -  o
^Ibid., p. 71.
•^The formula was adapted from W. G. Cochran, Sampling 
Techniques (New York: John Wiley & Sons, Inc., 1953), p. 75.
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n is the sample size.
N is the total population, that is, the 1000 industrial firms.
P is the estimated proportion, and is assumed to be .5.
Q = 1.0 - .5 «= .5
t is the value of the normal deviate corresponding to the
desired confidence probability, and is assumed to be 2.
d is the margin of error, and is assumed to be .1.
The expected response was estimated at 20 percent.
Based upon the above formula and estimation, 455 firms were
16selected to receive the questionnaire. Random number tables 
were used to select the firms within the 1000. One hundred and 
forty-three responses were received, or 31.2% of the questionnaires 
mailed.
In addition to the mailed questionnaire, field interviews 
with various computer firms, corporate management, and CPA firms 
in the Baton Rouge (Louisiana) and Chicago Metropolitan areas 
were conducted. A pretest of the questionnaire was discussed 
with this level of local management before it was mailed for the 
general survey.
Phase 4: Analysis of the questionnaire returns. Statistical
estimation was used to estimate population proportions.̂  At 95% 
statistical confidence interval, / L is:
16Random Numbers III and IV of Table XXXIII of R. A. Fisher 
and F. Yates, Statistical Tables for Biological, Agricultural and 
Medical Research (Edenbury: Oliver and Boyd, Ltd., 1950), Appendix.
^T. H. Wonnacott and R. J. Wonnacott, Introductory Statistics, 
(New York: John Wiley & Sons, Inc., 1969), p. 158.
10
ft = P i -Z..OZS
where
/*- = Estimated proportion for the 1000 largest industrial firms.
P *= The total numbers of the expected results = n «
The total useful responses ^
Z.025 = 1,96
The null hypothesis HQ is set 50%; that is, at least 50%
of the 1000 largest industrial firms would indicate that the information
function of accounting has diminished. The alternative hypothesis
H& is set ^  50%; that is, less than 50% of the 1000 largest
industrial firms would indicate that the information function of
accounting has diminished. The statistical confidence interval was
used to test the working hypotheses and sub-hypotheses, since the
construction of a confidence interval is usually preferred to a 
18hypothesis test.
Limitation of the Scope of this Study
The information function of accounting for managerial use 
vary among business organizations. The basic managerial accounting 
functions in a typical industrial firm may be identified in this 
study as (1) performing a number of routine financial data and 
information processes; (2) providing information for a variety of 
internal management decision making purposes; (3) designing and
18Ibid., p. 193.
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maintaining a data base of data and potential information; and 
(4) providing an overall management control function.
Because the main conclusions of this study are derived from 
the responses from the mailed questionnaire, the following errors 
are possible: (1) errors in observation during the preliminary
stage of this study; (2) unsophisticated questionnaire construction; 
(3) poor recall by the respondent; and. (4) the formulas used to 
determine sample size, the confidence level and the standard of 
error are, at best, only statistical approximations.
Another limitation is that the firms chosen for this research 
are the top 1000 largest industrial firms in the United States. 
Service institutions, non-profit organizations, and thousands of 
smaller industrial companies have been excluded from this study.
So the findings of this research do not necessarily apply to business 
organizations in general, but specifically only to those large 
industrial corporations under the survey. Finally, as one of the 
respondents, who is Director of Systems and Procedures in a large 
aircraft manufacturing firm, states in his reply letter: "As the
  Corporation consists of a number of components, each of which
is organized somewhat differently, the answers do not describe any
one component but are applicable in general to the operations as
a whole."
Terminology Used in this Study
1. DATA is (are) an uninterpreted and unprocessed raw 
statement(s) of fact.
2. INFORMATION is purpose oriented organized data.
3. INFORMATION PROCESSING is the process of collecting,
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manipulating, and distributing information from the source to the 
users.
4. OPERATING PROCESSING SUBSYSTEM is a system which receives 
information and resources to accomplish certain tasks.
5. INFORMATION PROCESSING SUBSYSTEM is a system which 
provides the input (in computer readable form), does a certain amount 
of processing, sends relevant activity, information to a related 
operating department or subsystem, such as marketing, production, 
and procurement, and so on.
6. CENTRALIZED DATA BASE refers to common data files which, 
contain information from all operating and information subsystems, 
or archival records. The INPUT/OUTPUT devices can be remote 
terminal stations, time-shared computer(s) with direct entering of 
data and user-initiated process and retrieval, or both. A unique 
firm-wide (or at least division-wide) coding scheme is a prerequisite 
for establishing a common data base.
7. INTEGRATION, as used in management information systems, 
describes multiple users of data based on the single entry into
the system to eliminate the duplication common to many communication 
networks.
Preview of the Study
The advancement of information system sciences and technology, 
managerial science techniques, application of mathematical techniques, 
and integration of the management processes in planning, operating, 
and control are cited as the major factors that affect information 
systems for managerial use. Chapter 2 examines some details of 
these relationships and presents some of the characteristics of
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modern Information systems. The prerequisite of a modern information 
system is that it be computer-based. The establishment and the 
integration of information subsystems and operating subsystems, the 
data base design and retrieval techniques, the feedback mechanism 
within the systems, and allocations of tasks between man and computer 
are the major features of modern information systems. The boundaries 
of management accounting are also defined in Chapter 2. The surveyed 
results showing the degree to which the characteristics of modern 
information systems exist and the roles of accounting and accountants 
in modern information system environment are presented in Chapters 
3, 4, and 5.
Chapter 3 concentrates on the role of the accounting department 
in performing routine data and information processing duties. The 
presumption is that most of, if not all, the routine and highly 
structured data processing and decision processes have been automated 
and merged with other operating and/or information subsystems. The 
accounting department in a company no longer monopolizes many areas, 
such as accounts receivable, accounts payable, and manufacturing 
cost analysis, among others. Consequently, the size of the accounting 
department has been reduced as the information processing functions 
have been transferred to the other departments or subsystems.
Chapter 4 discusses the role of the accounting system in 
providing information for management planning and control. As a 
consequence of management's establishing the operating and the 
information subsystems for each operating department, the hypothesis 
is that the operating managers no longer rely on accounting 
information for their planning and control purposes. The importance
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of accounting information for the management planning and control 
functions via quantitative models and techniques is raised in the 
study. The question is whether the role of the accounting information 
function as a major information system diminishes as other information 
subsystems are established in a firm.
Chapter 5 examines the influences and responsibilities of 
accountants in designing and managing the data base and the management 
control system. The hypothesis is that these influences and 
responsibilities have been transferred to systems specialists who 
have heterogeneous backgrounds. They are interested in systems design, 
but have little accounting training and are less concerned about 
accounting records. Accounting records thus become by-products 
instead of the major reason for the system's existence.
The key element in successful application of management 
information systems, and the final achievement of management's 
goals, is the management control system. Does the accountant have 
the responsibility of designing these control systems? The management 
control systems consist of the following: cost center, profit
center, discretionary expense center, investment center, real-time 
performance monitoring and on-line feedbacks. The rules that 
govern the interface operation of man and computer are the control 
features for management, since the reaction of management to the 
computer in a real-time mode environment may be essential to an 
effective management control system.
The last chapter concludes with the question of whether the 
extensive implementation of modern information systems has caused 
changes in the role of accounting as a major information subsystem
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in the 1000 largest industrial firms. The general summary of the 
previous chapters is used to evaluate the hypotheses. Implications 
for further study are recommended as an additional conclusion of 
this research.
Chapter 2
CHARACTERISTICS OF MODERN INFORMATION SYSTEMS 
AND THE BOUNDARIES OF ACCOUNTING DEFINED
Introduction
While there is no doubt that business information systems
play an increasingly significant role in the process of achieving
more effective managerial planning and control, definitions of
information systems are not in agreement. For the purpose of this
study, the definition described by the 1970-1971 American Accounting
Association’s Committee on Accounting and Information Systems is
used. It reads:
The activities of the firm which involve collecting, 
processing, storing, and reporting of information can 
usefully be considered as a "system." While actually 
these activities may take place in separate parts of an 
organization as subsystems, to the extent that information 
function has common goals, resources, and resource management 
it can be viewed as one system.^
The position of this study is that there are certain key 
operating processing subsystems, information processing subsystems, 
and sensor subsystems that make up the total business system, which 
is operating in a dynamic environment. These subsystems are 
identified as follows:
1. Operating processing subsystems— planning subsystem, 
executing subsystem, and controlling subsystem.
^■"Report of Committee on Accounting and Information Systems," 
op. cit., p. 289.
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2. Information processing subsystems— routine data processing 
subsystem, information storage, and retrieval subsystem.
3. Sensor subsystems— performance reporting, computer based 
real-time monitoring, and on-line feedback control network.
A simple model showing the relationship between an operating 
subsystem, an information subsystem, and a sensor subsystem in a 
total business system environment is illustrated in Exhibit 2-1.
Exhibit 2-1
Operating Subsystem, Information Subsystem, and Sensor Subsystem 
in A Total System Environment— A Simple Functional Model
r ------------------------------------------------------------
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As stated earlier, a total system in a business organization 
operates in a dynamic environment. The environment encompasses 
numerous variables or factors that contribute to rapid changes in the 
total business system. And a change in any area of these variables 
has a potential impact on and implication for the others and to the 
system as a whole.
The purpose of this chapter is to examine the characteristics 
of a total business system and the accounting subsystem that lies 
within it. The approach in this chapter is to examine the uses of 
information by operating subsystems for decision making, and the 
means of supplying information by information subsystems. Awareness 
of information value, the application of management science techniques, 
and the advent of computer technology are believed to change the 
managerial decision making processes, which in turn change the 
information requirements for that purpose. The new requirements 
for information, coping with the explosion of information sciences, 
change the information processing techniques— the means of supplying 
information.
Changes in Operating Subsystems (Decision Making Processes)
Awareness of information value and theory by decision makers.
The value of information is to reduce the uncertainty in a decision 
making process. The role of information is to help decision makers 
(operating managers) in the following ways: to understand the
strategy, to see the state of nature, to give probability in 
various states of nature, and to predict the outcome.
The large explosion of information theory, particularly in
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the areas of decision theory and economic theory of information has 
contributed to the decision makers' awareness of information value 
and issues. Decision theory, for example, measures the value of 
information in decision processes; its assumption is that the 
action taken by a decision maker is the action which would maximize 
the expected payoff given by the information he received. The 
theory provides the foundation to consider information issues.
The economic theory of information, on the other hand, explicitly 
deals with the decision maker's action taken and the information 
issues. The economic theory of information provides a formal 
procedure for evaluating information alternatives; that is, it 
evaluates the trade-off between cost of additional information 
and the value derived from it.
Awareness of value of information and information theory 
by decision makers (operating managers) has raised some information 
issues as to an information handling method in decision making 
processes. These information issues are information relevance, 
information timeliness, and information accuracy.
Information value is an incremental concept. The expected 
value of perfect information can be calculated by the difference 
between the expected payoff, assuming that a decision maker could 
obtain this perfect information and make the best decision given 
that information, and the expected payoff from making the best 
decision given the prior information. A basic decision theory 
explicitly states that a decision maker must specify the information 
process he is considering and the information message that might 
be generated by each of the information processes. Then, the
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decision maker must specify the probabilistic relationship between 
the information message and the environment, plus a prior distribution 
over either the message or the environment.2 Although there are 
a number of different ways to specify the required distributions, it 
depends mainly on a decision maker's understanding of the processes
3involved.
An Information processing subsystem could be categorized 
independently from its value to a particular decision. An information 
processing subsystem is complete if a different signal is produced 
for each state. An information processing subsystem is noiseless 
if some signals are produced by more than one state. An information 
processing subsystem is noisy if at least one state produces any 
one of a number of signals and at least one of these signals is 
produced by more than one state.4
The information issues can be investigated according to the 
category of the information processing subsystem to which it belongs. 
Information inaccuracy results from erring in event observation, 
information processing and communicating. Information time delays 
in communicating the message show that the information processing 
subsystem does not report on the most recent prior events.
Information relevance is denoted as the value of additional prior 
events by determining whether to report them.
A"Report of Committee on Accounting and Information Systems," 




Application of management science techniques by operating 
managers (decisionmakers). In addition to awareness of information 
concepts and issues in decision making, application of management 
science techniques which were not recognized as such before 1950 
provides management with analytical tools for problem solving.
For the most part, these techniques include a number of mathematical 
procedures. Planning models, for instance, are currently capable 
of handling thousands of variables and constraints. The input 
variables or data for these models must be updated periodically; 
and, since management science techniques provide management with 
the problem's solution, the techniques suggest new requirements 
for information. This not only affects the decision making 
processes, but also has a retrieval relationship with an information 
processing subsystem.
Management science techniques affect the managerial decision 
making processes in several ways:
1. A computerized management science technique springs from 
computerization and is a logical part of the decision making process.
2. The techniques can feed back answers that they have 
analyzed, evaluated, or optimized to the decision makers.
3. Management science techniques are of the greatest 
significance in dealing with problems having a complex array of 
interacting variables, problems requiring much computation, and 
situations requiring complex mathematical manipulation of great 
masses of data. The application of modem information technology 
makes use of management science techniques feasible in managerial 
decision making processes.
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The 1968-1969 American Accounting Association's Committee on 
Managerial Decision Models states that "... as the use of quantitative 
decision models becomes more widespread, the amount of quantified 
external information required by a particular organization will become 
larger."•* This implies that new types of data, collected, converted, 
and communicated, are required to meet the decision maker's needs 
that result from the use of these quantitative analytical models.
Changes in Decision Making Processes and Information Processing 
Methods Caused by Modern Computer Technology
The most important factor affecting an information processing 
subsystem has been the advent of modern information processing 
technology. Information technology includes solid state hardware, 
systems engineering, and numerical and systems analyses. The 
major components of a computer-based information processing system 
include: the central processor, random access storage devices,
input-output devices, software, and communication networks. As the 
hardware has become more reliable, faster, and cheaper, the software 
developed for the hardware has become more sophisticated, compatible, 
and efficient. The impact of modern information technology is 
reflected in the following dimensions of information processing 
methods.
Developments in data input devices in various ways of 
capturing data and in data communicating systems have changed not 
only the means of data collecting but also the time dimension of
^The 1968-1969 American Accounting Association Committee on 
Managerial Decision Models, "Report of Committee on Managerial 
Decision Models," Supplement to The Accounting Review, XLIV (1969), 
pp. 53-4.
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information processing. Data communicating systems and multiplexors 
make it possible to transmit data from where it originates directly 
into a computer system, and to produce the information at the 
user's location. Thus, it significantly reduces the time lags in 
updating information and answering the user's inquiry at the starting 
point of decision analysis. Cathode ray tube displays and audio 
response units make it possible to output information quickly and 
directly to the user in a form that he can understand easily and 
absorb rapidly. These devices should help to speed up the information 
dissemination process and eliminate a lot of people and paper flow.
As any information user would prefer to have data that were 
collected at their points of origin, a change in the time dimension 
of information processing has produced two extremes. At one 
extreme, raw data can be captured directly in machine readable 
form, transmitted over the wires immediately to a data processing 
station, but handled upon arrival providing that the information 
user specifies the degree of tolerance he would bear. At the 
other extreme, the interfaces between data collecting and converting 
can be such that an event is captured and sent instantly to the 
point where the central processing unit is located.
In the most powerful mode, the information user is able not 
only to query but also to involve himself in a dialogue with the 
computer. In this computer and man interfacial situation, the user 
queries and is presented with information that answers his initial 
questions. He then interacts with the system by inserting data 
which has an input on what the system is processing and which, in 
turn, may alter the content of the responses to subsequent queries.
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Under this real-time environment, quickness is not a prerequisite 
of data collecting and data transmitting. The basic criteria for a 
user oriented information processing system is the amount of delay 
the information user is willing to tolerate in getting information.
Cost and benefit analysis is a crucial factor. This leads to 
change in another dimension of the information handling processes—  
establishment of data base both in data storage and information 
retrieval.
Before more advance information technology was introduced, a 
sequential file was often used. Under this sequence oriented 
file management, observed events were collected and processed in 
batches, and information was only adaptable to a sequential file. 
However, developments in file management technology have made storage 
of large quantities of data in nonsequential organization possible. 
Direct access bulk storage devices, such as disk file, data cell 
drive, and file organization and retrieval techniques permit the 
storage of literally billions of characters of information "on-line" 
for direct access by the central processing unit after a short set 
up time.
Another development is the single-entry concept to data base 
management— a transaction enters into memory files once and 
affected records are updated. It is a vital function of information 
handling, and thereby overcomes some age-old problems concerned 
with keeping multiple sets of the same data or information.
The impact of these changes on time and data base of information 
processing methods on decision making processes (operating subsystems), 
as depicted in Exhibit 2-2, is obvious.
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Exhibit 2-2 
The Impact of Modem Information Technology 
 on Operating Processing Subsystems
Areas of Impact 1960 1970
Projected
1980
Kinds of information received Slight Moderate Substantial
Volume of information received Slight Slight Substantial
Accuracy of information received Slight Moderate Great
Timing of decision to be made Substantial Great Very great
Kinds of decisions to be made None Slight Substantial
Decision process Slight Moderate Great
Overall impact Slight Moderate Great
Changes in Information Processing Subsystems
Development of information science. Information processing 
methods involve data collecting, data converting, data measuring, 
data transmission, and information communicating. While modern 
information hardware technology, namely, the computer, has much 
to do with information handling techniques, several theoretical 
aspects of information sciences concepts also have an impact on 
and implication for information handling methods. These information 
concepts are information measurement theory and information 
communicating theory.
A relatively modern concept is that an information processing 
system must or should be a measurement system. A measurement 
system analyzes the nature of numerical descriptions that may be 
applied to relevant events observed. A measurement system consists 
of fundamental and derived measurement processes. Consequently,
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the measurement problems, in terms of monetary temms, quantitative 
units and recording the measuring results, are the basic ingredients 
of data filtering, collecting, and converting processes of an 
information processing system. Exhibit 2-3 depicts the measurement 
processes in an information system.
Exhibit 2-3 
The Elements of Information Processes 
______in a Measurement System________
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The difference between the fundamental measurement process 
and the derived measurement process, as shown in Exhibit 2-3, is 
that the fundamental one measures raw data for storage or communication 
in some cases, and the derived one measures the information already 
in the system, or the outputs of the fundamental measuring process 
for communication and prediction.
Converting and classifying at the technical computerized 
processes are coding and sorting. These are very important in the 
design and potential uses of a computerized information processing 
system. The data classification structure must be sound, or data 
will lose its identity and cannot be converted into meaningful 
information. The main manifestation of this function is in the 
preparation of code structures governing the classification of 
accounts. The coding scheme must be flexible in order to meet 
the broad and complete needs of a firm-wide data base.
While measurement theory analyzes the nature of numerical 
descriptions that may be applied to various observed relevant 
events, communication theory concentrates on the technical problem 
of transferring data— the conversion of data (encoding), transmitting 
channel, and the conversion of the signals (decoding).
The role of the communication processes in an information 
processing system is displayed in Exhibit 2-4. Note that the 
output signal receivers are not only the information users, but 
also are information transferred back to the data base (information 
retrieval) or to processing.
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Exhibit 2-4
The Role of Communicating Processes (Activities) 
_______in an Information Processing System_____
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One of the crucial issues in designing information processing 
systems for output signals to the users is whether descriptions of 
detailed items should be aggregated for reporting purposes. Baruch 
Lev states that there is "the information loss caused by aggregation."® 
If data are kept separate by event, the resultant mass precludes
®Baruch Lev, Accounting and Information Theory (American 
Accounting Association, Studies in Accounting Research, No. 2),
1970.
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interpretation. On the other hand, over-summarization by aggregating
data makes it impossible to see characteristics. Where a centralized
data base is used, data will flow into the system from many points:
finance, personnel, production, and so on. Communication of
meaningful management information makes it essential that data
from these sources are brought together in a meaningful manner.
Changes in information processing subsystems caused by
modification of the organization setting. The appearances of
computer and related information processing technology not only
have changed information processing methods, but also have changed
or modified the traditional organizational setting; the latter,
in turn, changes the information processing subsystems in that
organization. Modem information technology should permit skills
to be used more effectively, and it could very well provide a
mechanism for helping identify and more fully utilize a man’s
talent. If this is the case, then the organization under the
shadow of the modern information technology environment would
not have traditional lines, or at least there would be differences
in the conduct of activities as now operating. Each authority
has its own view of where the organization is heading. Leavitt
and Whisler predicted in late 1958:
... One important reason for expecting fast changes in 
current practices is that information technology will make 
control much easier. ... by qualifying more information 
it will extend top management's control over the decision 
processes of subordinates. Information technology should 
make recentralization possible. It may also obviate other 
major reasons for decentralization. For example, speed 
and flexibility will be possible despite large size, and 
top executives will be less dependent on subordinates 
because there will be fewer "experience" and "judgment" 
areas in which the junior men have more working knowledge.
In addition, more efficient information processing techniques
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can be expected to shorten radically the feedback loop that 
tests the accuracy of original observation and d e c i s i o n s . ^
Simon believes that a new organization will emerge with an integrated
information system:
... Organizations will still be constructed in three layers—  
an underlying system of physical products and distribution 
processes, a layer of programmed (and probably largely automated) 
decision processes for governing the routine day operation of 
the physical system, and a layer of non-programmed decision 
processes (carried out in a man-machine system) for monitoring 
the first level processes, reversing them, and clearing 
parameter values. Organizations will still be hierarchical 
in form. The organization will be divided into major sub- . 
parts, each of these into parts, and soon, in familiar 
forms- of departmentalization.®
Professor Carroll states:
... In the type of management systems described here, the 
centralized data base and decision programs certainly imply 
the feasibility of centralized decision making; but the 
important points are (1) they do not require it, and 
(2) they may alleviate one major reason for it. The first 
follows directly from the fact that the human decision maker 
may be located "out in the field." The second is a more 
complex argument. One of the major pressures to centralize 
decision making stems from locally suboptimal decisions.
That is, one organizational sub-unit cannot consider the 
status of other remote but interdependent decisions 
inconsistent with overall corporate welfare. But, if the 
sub-unit can be given access to the corporate data base, 
then its decisions can be reconciled with full corporate 
status and, to them be made consistent with corporate 
status and objectives.^
In summary, it seems clear that the changes in management decision
making processes and advancement of modern information processing
^H. J. Leavitt and T. L. Whisler, "Management in the 1980's," 
Harvard Business Review, XXXXVI (Nov.-Dec., 1958), p. 43.
OH. A. Simon. The Shape of Automation for Man and Management 
(New York: Harper & Row, 1965), pp. 110-111.
^D. C. Carroll, "Implications of On-line, Real-time Systems 
for Managerial Decision-making," in The Impact of Computers on 
Management, C. A. Myers, ed. (Cambridge, Mass.: The MIT Press,
1967), p. 162.
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technology have made an organization structure designed around
projects and decision systems rather than around separate functional
areas. Traditional organizational theory, emphasizing the separation
of activities into functional areas such as line and staff functions,
does not give sufficient recognition to the interrelationship and
interdependencies of the various activities.
On the other hand, Churchill, Kempster, and Uretsky find that
the activities designed to achieve the goal or objectives of the
organization have been organized on a functional basis:
It would be possible to focus on a structure for a total, 
general purpose, management information system. Such a 
system imposes the triple requirements of task definition 
and consequent information needs; identification of the 
requisite resources attributes; and the collection, 
maintenance, and retrieval systems necessary to handle 
these demands. No such system was observed. Instead, 
the existing systems were oriented around functional 
activities, such as manufacturing operations, sales, 
accounting, engineering, etc.-*-®
However, centralized data and information processing and 
control could be the case more than not over file structures, data 
entry, specifications and coding, program design policies and so 
on. The reasons for this centralization are two-fold: (1) the
need for compatability and common file use; and (2) the technical 
and organizational complexity of many information processing 
decisions that require skilled, specialized people not found in 
every data processing center.
There is another modification of the organizational setting 
resulting from the emergence of information technology, the
^N. C. Churchill, J. H. Kempster, and M. Uretsky, Computer- 
Based Information System for Management— A Survey (New York:
National Association of Accountants, 1969), p. 38.
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information handling function to report directly to the top 
management level, frequently with a separation made between 
financial or controller function and information systems director.
Changes in information processing subsystems resulting 
from the integration of managerial processes in planning, executing, 
and control. The classical view of Henri Fayol, a French industrialist, 
maintains that regardless of their levels in the organization, 
management performs essentially the same tasks or elements of 
administration. These elements or tasks.are: planning, organizing,
commanding, coordinating, and controlling."^ These elements of 
administration generally refer to what are later called managerial 
processes. Current practice in management universally recognized 
planning, executing, and controlling as descriptive of management 
processes.
The planning process recognizes a problem, searches for 
alternative solutions, evaluates the alternatives discovered, and 
selects the best alternative evaluated.
The executing process carries out the plan.
The controlling process sees that the plan selected is 
implemented in the emerging problem areas— the feedback to planning 
process. Perhaps the first important impact of managerial science 
techniques and information science concepts on managerial processes 
is the integration among the managerial processes, as shown in 
Exhibit 2-5.
^Henri Fayol, General and Industrial Management (London: 
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34
Professor Ross terms Exhibit 2-5 as information flow in the 
management processes— planning system, operating (executing) system, 
and control system. The information user receives information from 
the information processing subsystem for his planning process along 
with his goals or objectives. The output of the planning process 
serves as input to the operating (executing) process, which utilizes 
it as a premise for achieving the plan. A basic output of the 
operating (executing) process is performance against the plan, and 
information- concerning this process is in turn provided as input 
to the control process. Feedback on performance is obtained through 
the control process, which monitors the executing (operating) 
process and furnishes feedback information to it as well as to the 
planning process. Decisions are made within each process based 
upon information, and within each system there is a flow of information 
to implement changes and correct deviations based upon feedback
10from other processes.
Integration of information processing subsystems with 
managerial processing subsystems. Since the key to success in 
performing the managerial processes lies in information, it follows 
that success in achieving the goals and objectives of the organization 
lies in performing these managerial processes through the vehicle 
of a properly specified information processing subsystem for each 
of the managerial process use, as shown in Exhibit 2-6.
The current developments in information processing begin 
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operating processes and relatively independent information subsysterns.^
Experience in the process of systemization and the advent of modern
information technology provide the basis for combining the previously
separated information and operating subsystems, and finally the
automation of the routine and structured decision making tasks.
These, then, become so closely linked with the information system
that it is impractical to determine where decisions (managerial
processes) begin and information ends.^
Cybernetics concepts and sensor subsystems. Sensor subsystems
are used to measure changes within the total system, and the
operating and information subsystems with the external environment.
A sensor is a device that responds to a physical stimulus
and transmits a resulting impulse as for operating control. Beer
describes cybernetics as the science of control and communication—
whenever these occur in whatever kinds of systems.^ The core of
cybernetics is that there is unity of natural law in the way controls
must operate, whether the system controlled is animate or inanimate,
17physical or biological, social or economic.
Cybernetics is the science of control, and since control is 
one of the important managerial processes, an examination of the 
impact of cybernetics concept on a sensor subsystem in the total
■^"Report of Committee on Accounting and Information Systems," 
op. cit., p. 339.
15Ibid., p. 339.
“ S. Beer, Decision and Control: The Meaning of Operational
Research and Management Cybernetics (New York: John Wiley & Sons,




. Since a business total system is operating in a dynamic, 
complex uncertain environment, cybernetics provides a guideline 
to get information from observing how the system reacts to the 
changes in the environment and how a decision maker responds to 
the change. The role of cybernetics as a sensor element in 
integrated managerial processes and information processes is 
depicted in Exhibit 2-6.
The sensor subsystems have two roles: (1) sensor and feedback
the changes which occur outside the system, such as a possible 
state in the real world; and (2) sensor and feedback the changes 
which occur within each integrated operating information processing 
subsystem.
Though the use of cybernetics feedback concept as a control 
technique has been reflected on the standard cost accounting system, 
the implication can go further; that is, to monitoring changes 
continuously in the dynamic environment so that corrective action 
can be taken. The implementation of this concept can be workable 
as real-time, on-line information processing technology is utilized.
Characteristics of Total Business System
As stated in the previous section, a modern information 
system consists of a certain number of operating processing 
subsystems (i.e., production, marketing), and information 
processing subsystems (i.e., accounting), and sensor subsystems.
Developments in Information sciences and management science 
techniques along with modern information processing technology, 
have improved managerial decision making processes (operating
processing subsystems), which consequently have raised several 
information issues— relevance, timeliness, and accuracy for the 
information processing subsystems which serve them. Furthermore, 
a sensor subsystem is facilitated to monitor and to feed back the 
results of decision making processes as well as external environmental 
states to the information processing subsystems. This section puts 
these subsystems together in a total system model as shown in 
Exhibit 2-7. Note that the total system model is started at the 
information user— the operating subsystem (decision making). A 
general explanation is discussed as following.
Formalization and integration of operating and information 
subsystems. As shown in Exhibit 2-6 (p. 35), information is needed 
at every level of the managerial process and for almost every action 
taken. This demand produces a number of information processing 
subsystems, both formal and informal in nature. An information 
processing subsystem is built around the operating subsystem 
(decision making process) that it serves. Each level of operating 
subsystem has its own characteristics that are relevant to its 
description and management. For each such relevant managerial 
process, an information processing subsystem can be structured.
This subsystem would contain the information pertinent to the 
operating subsystem, maintain it in up-to-date form, and be capable 
of producing information on both the process and relationships 
among the processes.
Experience in this systemization and the advent of modern 
information technology provide the basis for the next step of 
combining previously separate processes. Data sources may be
Exhibit 2-7 





















































merged, output may be blended, and a common data base then can be 
constructed. Exhibit 2-8 illustrates the integrated operating 
information subsystems in a typical industrial firm.
Integration takes place in the operation's next step. That 
is, there is further integration between the information processing 
subsystems and operating processing subsystems; finally the automation 
of the routine and structured decision making tasks takes place. In 
this case, the proper extent of authority in the information specialist 
or system analyst not only provides data and interprets the prediction, 
but also makes decisions that connect to the goals.
Integration among these subsystems is essential, since in 
practice it gives the following merits:
1. System outputs (reports) could be used for various purposes.
2. The need for reports is well established by their use in 
higher order subsystems.
3. The timing, frequency, and contents have been especially 
designed to emerge in the next higher order subsystems.
4. The volume of data is closely related to the minimum 
requirement to transmit all information essential for higher order 
subsystem decisions, but not in excess of this amount. Simultaneous 
updating affected by one input becomes possible.
Computer-based information storage and communicating networks.
The computer technology engenders extensive efforts toward formalization 
and further integration of information and operating subsystems.
However, it should be noted that information processing systems 
existed long before computers were used or even before punched-card 
equipment became available. Furthermore, neither computers alone
Exhibit 2-8
Integration of the Information Processing Subsystems
Production Operating Subsystem
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Shares of markets 
Profit-center performance 
Raw materials forecast 
Accounts receivable ages 
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Overhead analyses 
Factory capacity analyses 
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can make a good information processing system nor will the company 
with up-to-date information processing equipment necessarily have 
a good Information processing system.
In the past, computer systems have been used for routine and 
structural clerical operations. As the pace of computer technology 
and related devices have expanded the capabilities of collecting, 
processing, storing, analyzing and reporting data and information, 
computer systems are not merely data processors for accomplishing 
the functions recognized in the past as the basis of business. The 
result of the use of computer technology and integration among the 
subsystems is that operating departments in a company are information 
service centers whose highly automated structures are producing 
products as well as information. All levels of management (strategic 
planning management, middle management control and supervising 
operation control) are involved in one or another information 
processing activities.
A centralized data base. In expressing the need for an entirely
new approach to designing an information system, Professor Anthony
focuses sharply on the concept of a data library, emphasizing the
need for a data base from which a user may rapidly obtain facts and
relationships of interest to time without knowing in advance what
18information is available.
The term "data base" includes both on-line and off-line 
situations in which a total set of data elements are stored in
18Computer and Management (The 1967 Leatherbee Lectures,
Boston: Harvard University Graduate School of Business Administration,
1967), p. 117.
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computer readable media and are accessible to various users. However, 
where there is more than one department or where the depository of 
information is independent from the departments, an on-line use of 
the same data base is preferable. This kind of depository is labelled 
a "centralized data base." So that in a total system environment when 
a centralized data base is established, one expects only on-line use 
of the data base. Exhibit 2-9 displays a centralized data base 
structure for a typical industrial firm's financial and logistic 
system.
A data base can be designed to do no summarization of the 
raw data unless a particular summary is requested. Taking an 
accounting system as an example, rather than posting the transactions 
to accounts and summarizing them, a computer system can be created 
to direct the computer with the information it needs to find the 
appropriate data and to construct any kind of summary that might 
be requested. Such a system would have the potential to construct 
any information based upon the data, but would actually construct 
only requested information at the time of the request.
There are numerous advantages to a centralized data base.
One is the minimization, if not elimination, of duplication that 
must be present when different managerial groups use separate 
aspects of the same resource and each maintains its own information 
style. Another advantage is the ready availability and the ability 
to pull together and integrate related data from various applications 
as the need arises.
The major disadvantage in this data base stems from the 
difficulty of knowing all the uses to which that information on
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Exhibit 2-9
A General Model of a Centralized Data Base19
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1?T. Prince, Information Systems for Management Planning and 
Control (Homewood, 111.: Richard D. Irwin, 1971), p. 367.
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a process will be put and specifying the characteristics of the 
attributes that are to be put in the file.
On-line real-time systems. The developments in information 
processing technology and data communicating system equipment have 
permitted many companies to begin the use of the on-line real-time 
system (OLRT).
The aims of OLRT systems are two-fold: (1) to establish a
complete network of information flow mechanically which would perform 
in the accumulating, recording, updating, summarizing and reporting 
without continued physical surveillance (on-line); (2) organization 
of data in the storage files, for instance, and specific retrievals 
(real-time).
The major purpose of using a real-time system in a firm is for 
its management control functions— measurement, situation analysis, 
and corrective action. Though the critical time cycle for management 
control varies greatly depending upon what is to be accomplished, 
shortening the management control cycle permits substantial economic 
benefits and other benefits to be realized. Morton and McCosh
20propose a terminal cost system in taking real-time advantages.
The objective of a cost information system, as the authors suggest, is
to combine the manipulating power of modern information technology
and managerial techniques to arm management with the most up-to-date,
21accurate, and appropriate cost information. A
2^M. S. Morton and A. M. McCosh. "Terminal Costing for Better 
Decisions," Harvard Business Review, XXXXVI (May-June, 1968), 147-156.
21Ibid., p. 44.
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As the benefits of the on-line real-time are obvious, the 
costs to acquire the system could outweigh the benefits. In a 
large Industrial firm, for instance, where several operating 
departments (or subsystems) have access to on-line equipment, there 
is a need for alternative equipment. Since data is to be maintained 
on-line and is to be updated as a relevant event occurs in a real­
time system, the need for alternative equipment is obvious. This 
makes the implementation of OLRT systems expensive.
Interfacial operations between man and the computer. The 
success of an information system using computer technology is not 
only determined by how fast and how broad the data and the information 
base is, but also by how managers react to the computer operations. 
That is the interaction between man and computer operation. A 
simple interfacial relationship between man and the computer is 
like this: an operating manager inserts data into a computer, gets
a response based upon the processing of the information that he 
has provided, examines the results occasioned by his action, 
determines whether he should continue his dialogue with the system.
It is an approach that combines the strength of the human mind and
22the strength of modern computer technology.
David Li classifies this man and computer interfacial 
relationship into these three categories:
1. Machine initiated, man and machine interfaces; that is, 
the computer system is unable to provide its own direction and asks 
for a human being to make the necessary decision for it.
^"Providing Students with the Total Systems Perspective," 
Computer Newsletter, (Oct., 1971), p. 7.
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2. Man initiated, man and machine Interfaces; that is, the 
management initiates a request for information that can be supplied 
instantaneously by the computer.
3. Man conditioned, man and machine interfaces; that is, the 
provision by the computer to flash information that may be valuable 
in initial remedial action.
Consider tnventory control, for example. If material A 
inventory minimum level is to be maintained at 100 units at all 
times, this 100 units is the constraining information and is stored 
in the data base. In the course of processing material A information 
that involves issuing material A, the inventory balance is 95 units. 
The computer immediately transmits the following message to the 
inventory control manager: "MATL A. NO 03213 95 UNITS 3PM
AT 2-13-73, UNIT COST $10."
Crucial to the effective use of this interactive capability 
is the manager's prompt response to the computer (as in the computer- 
initiated situation). Since the computer cannot continue the 
process until it receives further instruction from human beings, the 
time differential between information provided under on-line 
processing and under batch processing will disappear, as happened 
in this case, if there is a time delay.
An Overview of the Total System Model— Summary
As Exhibit 2-7 (p. 39) illustrates, a total system model 
consists of three major parts: decision making (operating subsystem),
23David H. Li. Accounting, Computer, Management Information 
Systems (New York: McGraw-Hill Book Company, 1968), pp. 243-245.
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information subsystem, and sensor subsystem. A total system becomes 
a decision oriented system as the operating subsystem (decision maker) 
is capable of determining the type of information to be provided by 
the information subsystem.
However, the decision making subsystem encompasses a wide 
spectrum. At one extreme, the decision making rules are neither 
incorporated into the system nor Implemented by the computer. The 
computer only provides information considered relevant for the 
decision making done by human beings. At the other extreme, the 
decision making rules are formalized and incorporated into the 
system. Under these situations, the decision is an output of the 
system, such as placing purchasing orders when reorder points and 
materials sources have been predetermined by the operating manager.
Even where the decision situation is such that the computer system 
provides only a part of the data needed, the breadth of the information 
available permits better instructed decisions and increased use of 
decision models and the scientific methods. This, in turn, influences 
the information supplying subsystem in two ways:
1. When decision models are developed and used, and the 
information requirement becomes more explicit, more precise, and more 
formalized.
2. The sensor control system monitors the performance of 
decision models against the plan and feeds back the results to the 
information processing subsystem.
The Boundaries of Accounting as a Managerial Information System—
A Normative Model
Accounting has traditionally been defined as the art of
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recording, classifying, summarizing, evaluating, and communicating 
financial data. These various information processing functions are 
not independent, but rather built one upon the other, culminating 
in the communication of financial information. The recording, 
classifying, and summarizing of data are techniques which the 
accountant uses to accomplish his primary objective as a provider of 
financial information. Thus, the accounting department in a company 
is established for the major purpose of information and the accounting 
department is born far before the information systems. Exhibit 2-10 
illustrates this traditional role of the accounting system.
Exhibit 2-10 
The Traditional Role of the Accounting System
TK (\01T10N/M a c c o u n tin g  s y s te m
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Although there is general agreement that accounting essentially 
is an information system, opinions concerning the boundaries of 
accounting and its relationship to the total system in general and 
to other information subsystems in particular vary. A review of 
the current accounting literature reveals the different philosophies.
The first view is that accounting covers an entire information 
system and the external financial reporting functions. Thus, the 
information system is a subset of accounting. Some accounting 
educators believe that accounting should and can not only perform 
the external financial reporting function, but also cover the entire 
scope of managerial information for internal use.
The second approach is that accounting is a subset of the 
many information subsystems in a business organization, and the 
accounting system receives much of its input data directly from the 
other subsystems.
The third view holds that accounting and information for 
managerial use are two distinct sets, and each s4et contains certain 
elements not contained in the other set. Information requirements 
for management planning and control systems are independent from 
conventional notions of accounting.
This study uses the second approach. That is, the accounting 
function is one of the major information subsystems in a business 
firm. This view corresponds closely to that of the American 
Accounting Association 1970-1971 Committee on Accounting and 
Information Systems which considers the function of accounting one
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of the most Important systems in an organization.2^
Exhibit 2-11 shows the relationship of the accounting system 
with the other information subsystems and the information system 
as a whole. Accounting, in this role, is supplementary to the many 
information subsystems, and in fact, receives much of its input data 
directly from them. As the many information subsystems are formalized 
and directly connected with the operating managers, the management 
accountants have ceased to be the information brokers standing between 
the sources of information and the operating managers and decision 
makers.
Exhibit 2-11 
The Role of the Accounting System 
with the Other Formal Information Subsystems^
Oik"Report of Committee on Accounting and Information Systems," 
op. cit., p. 344.
25Ibid., p. 292.
Chapter 3
THE OPERATING DUTIES OF THE ACCOUNTING DEPARTMENT
IN PERFORMING ROUTINE FINANCIAL ORIENTED INFORMATION PROCESSES
Introduction
The information processing subsystems in an industrial firm 
are staffing elements, which provide services— data and information 
processing, and advice— providing planning and control information 
to these line operating subsystems and/or to other staffing 
subsystems to operate effectively and efficiently for attaining 
the firm's goals.
While accounting has been one of the most important information 
processing subsystems in a business firm, the literature research 
reported in Chapter 2 describing the current state of a total system 
and various subsystems that lie within it cast a large shadow over 
the importance of accounting as an information processing subsystem. 
However, whether the role of accounting is diminishing in its 
information functions involves empirical tests. The question is 
so pragmatic that it cannot be settled solely on the basis of 
theoretical arguments or on the basis of individual opinions and 
experience as some authors cite.
Modem computer systems are characterized by the integration 
of information processing activities. The aims of this integration 
are the preparation of all desired managerial reports from a single 
recording of each business transaction and the integration of 
financial and accounting data with operating data. Such integrated
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systems have been made possible by recent developments in data 
collecting equipment, communicating facilities, random access storage 
devices, advanced software techniques, and time sharing hardware.
Moreover, a merging of information processing and operating 
subsystems might eliminate information processing duties from the 
accounting department. At plant level, the cost accumulating duty 
might become part of the production operating processing subsystems.
These developments in integration of operating and information 
processing subsystems and computerization lead to the following 
hypothesis that at least 50% of the 1000 largest industrial firms 
would indicate that:
1. The accounting department’s primary duties in performing 
financial data and information processes have been transferred to 
the other departments or subsystems with the different managers
in charge.
2. The size of the accounting department has been reduced.
3. The information processing functions and the controller's 
functions of reporting to the top corporate level have been separated.
This chapter presents the surveyed results of the current role 
of the accounting department in performing financially oriented 
information processing functions. The role of accounting as an 
information provider for planning and control purposes is presented 
in the subsequent chapters.
The Accounting Department's Operating Duties in Financial Data and 
Information Processing Functions
Traditionally, the accounting department has been responsible 
for a number of routine financial data and Information processing
54
activities, as shown in Exhibit 3-1, which depicts a traditional 
accounting department structure. This structure has been organizationally 
divided into the following major sections related to financial 
information processes: (1) the cashier's section; (2) the billing
and accounts receivable section; (3) the accounts payable section;
(4) the inventory control section; (5) the cost accounting section; 
and (6) the capital assets section.
Exhibit 3-1
Functional Organization of the Accounting Department—
 ________A Traditional Model_________ _____
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Each of these accounting units performed a part of the
traditional accounting functions of recording, classifying,
summarizing, and reporting business transactions within a financial
information processing framework. Because people were the major
processing vehicle in this traditional accounting information
processing system, the separation of accounting units provided
adequate internal control to safeguard the company's assets and
check the accuracy and reliability of the financial data.
However, as business data processes evolved from manual
through punched card equipment to computerized data processing
systems, these financial information processes were logical
candidates for automation, due to the routine and highly structured
nature of these activities.
In light of this hypothesis, the first question in Section 1
of the questionnaire asks:
Of the following financial information processing functions, 
please indicate (V) the department(s) which is (are) primarily 
responsible for the process. (Process is intended to include 
preparing data input, manipulating, and information output.)
The financial information processing functions were identified
in the question as sales-order billing, accounts receivable, accounts
payable, inventory updating, payroll, cost accumulating process,
production cost routine analysis, and sales margin analysis. The
departments were divided into two major categories: information
processing departments (subsystems)— accounting, EDP; and
operating departments (subsystems)— production and sales. A space
was provided for listing other departments, if any.
Since the statistical confidence interval was used to test
these subhypotheses, the null hypothesis (H0) was set that there is
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at least 50% of the 1000 largest Industrial firms in which the 
accounting department is not primarily responsible for the financial 
data and information processes, that is HQ ̂  50%; or the alternative 
hypothesis (Ha) was set that there is less than 50% of the 1000 
largest industrial firms in which the accounting department is not 
primarily responsible for the financially oriented data and information 
processes, that is Ha ^50%.
The accounting department is not primarily responsible for 
sales-order billing process. Although sales are a firm's line 
operating activities, the process of sales-orders from customers 
and billing to the customers have traditionally been the staff's 
(information processing)— the accounting department's— responsibility.
Because of the voluminousness and yet routine and highly 
structured process, the process was one of the few earliest 
candidates for automation. Has the sales-order and billing process 
been transferred out of the accounting department as a result of 
the application of information processing technology and emergence 
and integration of information and operating processing subsystems?
More than 73% of the total useful responses indicate that 
the accounting department is not solely responsible for the sales- 
order billing process. Based upon>this sample result, the 95% 
statistical confidence interval for the proportion of the 1000 
industrial firms in which the. accounting department is not primarily 
responsible for the process ranges from not less that 65.8% to 80.8%.*
^Detailed computations of the statistical confidence level 
and the test of the hypothesis for this section and the sections 
that follow are attached in the Appendix B.
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Since the smallest percent of the confidence interval is larger 
than 50%, the null hypothesis (H0) that there is at least 50% of 
the 1000 large industrial firms in which the accounting department 
is not primarily responsible for the sales-order billing process 
must be accepted.
The accounts receivable process is not primarily done by the 
accounting department. Although accounts receivable result from 
sale activities, it has traditionally been the responsibility of 
accounting departments to keep the customers' records, collect the 
credits, and prepare accounts receivable aging schedules. Has the 
emergence and integration of marketing operating and information 
subsystems removed this responsibility from the accounting department?
More than 47.1% indicate that the accounting department is 
not primarily responsible for the accounts receivable process. Based 
upon the sample result, the estimated proportion for the 1000 largest 
industrial firms in which the accounting department is not primarily 
responsible for the process ranges from 38.7% to 55.5% at 95% 
statistical confidence level. Since H0 falls within the confidence 
interval, the null hypothesis must be accepted. That is to say, 
there is at least 50% of the 1000 industrial firms in which accounting 
is not primarily responsible for the accounts receivable process.
The acceptance of the null hypothesis is also valid when the following 
testing hypothesis technique is used.
n r  np
-  >  - 1 . 6 4
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where,
n-̂  = the number of the firms indicating the accounting
department is not solely responsible for accounts
receivable process is 64.
n = the total useful responses is 136.
p = the hypothetical probability is .5.
Since H0 ̂  50%, it is the left-side one tail test, Z qcj = -1.64.
So that the null hypothesis must be accepted.
The accounting department is still primarily responsible for 
the accounts payable process. The process for accounts payable 
involves not only making payment to the vnndors at any possible cash 
advantage condition, but more importantly making an appropriate 
allocation of the expenses and costs paid into proper accounts. 
Traditionally, the accountant has this expertise in classifying the 
accounts as well as maintaining the charts of accounts.
Through the use of the computer system, a purchase may be 
recorded into the system, such as the computerized voucher system, 
and the system would make the routine decisions by displaying some 
sort of signals for making payment prior to the cash discount 
privilege date. In this sense, the accounts payable process would 
not be necessary within the accounting department but in the data 
processing department, or even in the purchasing department.
However, the sample results show that less than 37% of the 
total useful responses indicate that the accounting department is 
not primarily responsible for the accounts payable process. The 
estimated proportion for the 1000 industrial firms' accounting 
department not primarily responsible for the process ranges from 
28.4% to 44.6% at 95% statistical confidence interval. Because the
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largest percent is not greater than 50%, the hypothesis that there 
is at least 50% of the 1000 industrial firms in which the accounting 
department is not primarily responsible for accounts payable process 
must be rejected.
Inventory updating is not processed primarily by the accounting 
department. The major purpose of inventory control is to maintain 
an optimal level of inventory investment. Inventory records are only 
a means to the goal of inventory control. While a production 
department might be in charge of the inventory quantity updating, 
the accounting department has traditionally been responsible for 
the monetary aspect of inventory record keeping. Did the computer 
application and integration of information and operating processing 
subsystems change this situation?
More than 72% of the total useful responses indicate that the 
accounting department is not primarily responsible for the inventory 
updating process. The estimated proportion for the 1000 industrial 
firms in which the accounting department is not primarily responsible 
for the process ranges from 65.4% to 80.2% at 95% statistical 
confidence interval. Since the lowest range of the confidence 
interval is larger than 50%, the hypothesis that there is at least 
50% of the 1000 large industrial firms in which the accounting 
department is not responsible for inventory updating process must 
be accepted.
Payroll is not processed primarily by the accounting department. 
In an industrial firm, the major payroll data processing function 
involves distributing labor costs to each department or product, 
in addition to accurately computing and promptly paying employees.
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The tasks of the payroll process have been somewhat complicated by 
the necessity for withholding specified amounts from workers' earnings, 
measuring costs of employees' workman's compensation and other fringe 
benefits, and meeting various governmental regulations.
The withholdings, employees' fringe benefits, corporate 
employees' plans, and so on require an intricate network of accounts 
and supporting documents. Thus, the payroll process plays a large 
role in a firm's data processing time. Payroll records, files, and 
handling techniques have also played a substantial role in the 
information processing system design.
Since the accounting department traditionally has been related 
to payroll, what is the change in this relationship after automation? 
More than 55% of the total useful resonses indicate that the accounting 
department is not primarily responsible for the payroll process. The
estimated proportion for the 1000 firms in which the accounting 
department is not primarily responsible for the payroll process 
ranges from 47.2% to 63.8% at 95% statistical confidence interval.
Since the null hypothesis, HQ ^>50%, falls within this confidence 
interval, the null hypothesis could not be rejected. That is, 
the hypothesis that there is at least 50% of the 1000 industrial 
firms in which the accounting department is not primarily responsible 
for the payroll process must be accepted.
Product cost accumulating process is not done by the accounting 
department. Because traditionally the production process has been 
a firm's operating activity, the production cost accumulating process 
has been the "staff" function. The cost accumulating process involves 
two major activities: product cost determination and routine cost
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analysis.
The duties of product cost accumulating traditionally has been 
within the cost accounting section of the accounting department.
The integration of the operating and the information subsystems 
may cause the cost accumulating activities to be integrated as 
part of manufacturing management system, and the accounting department 
might no longer serve as a staff function for processing cost 
information. This is confirmed by 52% of the total useful responses. 
The estimated proportion for the 1000 industrial firms in which the 
accounting department is not primarily responsible for the product 
costing function ranges from 43.0% to 60.0% at 95% statistical 
confidence interval. The null hypothesis, H0 ̂  50%, falls within 
the confidence interval; the hypothesis that there is at least 
50% of the 1000 industrial firms in which the accounting department 
is no longer primarily responsible for the product costing activity 
must be accepted.
The accounting department is not primarily responsible for 
the routine production cost analysis. As stated earlier, one of 
the major functions of cost accounting is cost analysis— variance 
analysis. The scope of these analyses consists of three major 
cost components, materials, labor, and overhead variance analyses.
Traditionally, the cost variance analysis has been done in 
the cost accounting section. However, integration of the operating 
subsystem (production operation) with the information subsystem 
(production cost accumulating activities) has made it possible for 
the manufacturing manager to analyze the deviations that result from 
his department's operations. The question is, has the production
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cost variance analysis duty been transferred out of the accounting 
department?
Based on the sample results, 45% of the total useful responses 
indicate that the accounting department is not primarily responsible 
for the production cost variance analysis. The estimated proportion 
for the 1000 industrial firms in which the accounting department is not 
primarily responsible for the production cost variance analysis 
ranges from 36.8% to 53.6% at 95% statistical confidence interval.
Since the null hypothesis is set equal to or greater than 50%, 
which falls within this confidence interval, the hypothesis that 
there is at least 50% of the 1000 large industrial firms in which 
the accounting department is not primarily responsible for production 
cost variance analysis must be accepted. The acceptance of the 
null hypothesis may also be confirmed by the following testing 
technique.
where,
n^ ° the total number of the firms indicating the accounting
department is not solely responsible for routine production 
cost, variance analysis is 61.
n 83 the total useful responses is 135.
p ** the hypothetical probability is .5.
Since ^ ^ 5 0 % ,  it is the left-side one-tail test, Z q^ = -1.64. 
The accounting department is not primarily responsible for 
sales margin analysis. Contribution margin analysis is often used 
to select the product line and marketing distribution channel. The
Z *  n * ~ np kl  - 1 3 5 ~ G 5 ) * - U 5 L > - t . W
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general rule Is that the larger the sales margin, the more profitable 
the product or the channel is. Traditionally, this analysis 
responsibility has fallen upon the accounting department. However, 
what is the impact of integration of marketing operating subsystem 
and the marketing information processing subsystem on the role of 
the accounting department doing this analysis? Forty-four and 
four-tenths percent of the total useful responses indicate that the 
accounting department is not primarily responsible for the analysis. 
The estimated proportion for the 1000 industrial firms in which the 
accounting department is not primarily responsible for the sales 
margin analysis ranges from 36.0% to 52.8% at 95% statistical 
confidence level. Since the null hypothesis is stated at equal 
to or greater than 50%, which falls within the confidence interval, 
the hypothesis that the accounting department is no longer primarily 
responsible for the sales margin analysis in at least 50% of the 
1000 large industrial firms must be accepted. The acceptance of 
the null hypothesis may also be confirmed by the other hypothesis 
testing technique as follows:
where,
njL “ the total number of the firms indicating the accounting 
department is not primarily responsible for sales margin 
analysis is 60.
n = the total useful responses is 135.
p *» the hypothetical probability is .5.
Since Ho ^>50%, it is the left-side one-tail test, Z = -1.64.
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There Has Been No Reduction in the Size of the Accounting Department
The findings of the previous section confirm that all of the
routine financially oriented information processes, except accounts
payable, have been transferred out of the accounting department in
at least 50% of the 1000 largest industrial firms in the United States.
The findings agree with the observation made by the American Accounting
2Association 1970-1971 Committee on Accounting and Information Systems. 
The ad hoc committee also states that the overall impact of the 
information technology had been a reduction in the size of the
3accounting staff, a curtailment of financial processing operations.
The questionnaire, in this section, asks if there had been 
any change in the number of the accounting department’s personnel, 
and approximately what percentage of the change was attributed to 
the implementation of modern information systems. Twenty-six and 
two-tenths percent of the total 130 useful responses indicate that 
there has been a decrease in the accounting department's personnel.
The estimated proportion for the 1000 largest industrial firms in 
which the accounting department's personnel has been curtailed 
ranges from 18.6% to 33.8% at 95% statistical confidence interval.
The null hypothesis that there is at least 50% of the 1000 industrial 
firms in which the size of the accounting department has been 
reduced must be rejected.
Based upon the confidence interval, obviously there has been 
no decrease in the accounting department's personnel despite the
^"Report of Committee on Accounting and Information Systems," 
op. cit., p. 346.
^Ibid., p. 346.
65
implementation of modem information systems. This conclusion is 
in contradiction to the findings of the previous section, which 
concludes that the information processing functions of the accounting 
department have been largely reduced. This writer observes that 
this inconsistency could be caused by two possibilities:
1. Holding the firm’s internal growth and expansion 
constant, only implementing modem information systems did not 
cause any change in the numbers of the accounting department's 
personnel.
2. Any possible need for more accountants resulting from 
the firm's internal growth and plant expansion were offset by the 
Implementation of modern information systems.
The firm's internal growth and plant expansion imply a long 
term concept. The questionnaire failed to take the time span into 
consideration and this may have contributed to the greater percentage 
of responses indicating no change.
However, by comparing the ratio of increase and decrease, 
it is consistent with the findings of the previous section. As 
shown in Exhibit 3-2, 26.2% (or 34 firms) indicate that the accounting 
department's personnel has decreased, while only 10% (or 13 firms) 
indicate that there has been an increase in accounting personnel. 
Furthermore, as there is one firm which indicates no more than a 
20% increase, there are 6 firms which Indicate that their accounting 
personnel has decreased from no less than 40% to 100%.
The Organization Structure as to the Information Processing Functions
Most of the professional literature has cited or predicted that 
the information processing functions reporting directly to the top
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Exhibit 3-2
Comparison of Decrease and Increase of
the Accounting Department Personnel
Range  Decrease___________  Increase_
Percentage of Percentage of
Firms Total Decreases Firms Total Increases
1% - 10% 24 70.6% 12 92.3%
1 1% - 20% 4 1 1.8%. 1 7.7%
21% - 30% - - - -
31% - 40% - - - -
41% - 50% 2 5.9% - -
51% - 60% - - - -
61% - 70% - - - -
71% - 80% 1 2.9% - -
81% - 90% 2 5.9% - -
91% - 100% 1 2.9% — _
Total 34 100.0% 13 1 0 0.0%
Percentage of the
130 useful responses 26.2% 10.0%
corporate officer levels are divided between the controller and the 
information manager. Aimed at this assertion, Section I, question 2 
asks:
Please indicate the following immediate supervisor, at 
the division or plant level of each manager listed below.
You may check more than one, if there are different organization 
charts among divisions or plants.
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EDP manager reports to the director of management information 
systems. Of the 145 useful replies,^ 42.8% Indicate that the director 
of management information systems is the immediate supervisor of the 
EDP manager, while 26.9% indicate the controller, followed by the 
vice-president in finance, 18.6%. There are 3 firms reporting that 
there is no EDP manager in their companies.
The controller is the immediate supervisor of the director of 
management information systems. Of the total 103 useful responses,
42.7% indicate that the director of management information systems 
is under the controller's supervision, with 33.0% under the vice- 
president in finance, 4.9% go to the president.
A surprising finding is that 9% (13 firms) indicate that there 
is no director of management information systems in their firms.
The accounting manager is under the controller's supervision.
Of the total 139 useful replies, 71.9% indicate that the accounting 
manager is under the controller's supervision. This is followed 
by the vice-president in finance, 2 0.1%.
The integration of the information processing function and 
the controller's function. The question of whether the information 
processing function and the controller's function have been divided 
in regard to reporting to the top corporate level can be answered 
by Exhibit 3-3.
^This number is greater than the total responses received, 
since the question called for more than one answer if any different 
organization charts are used among their divisions or plants.
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Exhibit 3-3
The Distribution of the Information Processing 
Functions as to Reporting to the Top Corporate Level
Director Vice-president
From of M. I. S. Controller in finance
Direct from EDP manager 42.8% 26.9% 18.6%
Converted from director
of M. I. S. (see below) - 18.3%* 14.1%*
Direct from accounting 
manager - 71.9% 20.1%
116.1% 52.8%
Converted to 100% base 68.7% 31.3%
* Controller:
1. Immediate supervisor of EDP manager is
the director of management information systems 42.8%
2. Immediate supervisor of director of
management information systems is the controller 42.7%
3. Proportion conversion:
42.8% x 42.7% 18.2%
* Vice-president in Finance:
1. Immediate supervisor of EDP manager is
the director of management information systems 42.8%
2. Immediate supervisor of director of
management information systems is the controller 33.0%
3. Proportion conversion:
42.8% x 33.0% 14.1%
In other words, 68.7% of the firms indicate that the information 
processing functions and controller's functions in regard to
69
reporting to the top corporate level have been integrated with the 
controller, while 31.3% indicate that these two functions are 
divided.
The proportion of the 1000 firms having the information 
processing divided from the controller's functions in regard to 
the top corporate level ranges from 23.5% to 39.1% at 95% 
statistical confidence interval. Since the hypothesis H0^  50% 
does not fall within the confidence interval, the hypothesis must 
be rejected.
Summary and Conclusion
The accounting department appears to be no longer solely 
responsible for the routine financial data and information processes 
in the large industrial firms. The result is revealed in Exhibit 3-4.
Thus the subhypothesis 1, that there is at least 50% of the 
1000 large industrial firms in which the accounting department's 
primary responsibility in performing routine financial data and 
information processes have been transferred to the other departments 
or subsystems must be accepted.
The acceptance of this hypothesis is based on the sample 
results of the statistical confidence interval that the accounting 
department is not primarily responsible for the process. Note that 
the accounting department, which is jointly responsible with the 
other departments, is included in this category, since the hypothesis 
is centered around "primarily."
Almost 74% indicate that there i6 either no change or a slight 
Increase (10% in most cases) in the size of the accounting department 
resulting from the Implementation of modern information systems in
Exhibit 3-4 
The Accounting Department and the Financial












The accounting department is not 
primarily responsible for the 
process
Firms
Percent of total 
useful replies Firms
Percent of total 
useful replies
Estimated proportion 
for the 1000 
industrial firms
Sales-order billing 135 36 26.7 99 73.3 65.8 - 80.8%
Accounts receivable 136 72 52.9 64 47.1 38.7 - 55.5%
Accounts payable 137 87 63.5 50 36.5 28.4 - 44.6%
Inventory updating • 136 37 27.2 99 72.8 65.4 - 80.2%
Payroll 137 61 44.5 76 55.5 47.2 - 63.8%
Cost accumulating 134 65 48.5 69 51.5 43.0 - 60.0%
Product cost analysis . 135 74 54.8 61 45.2 36.8 - 53.6%
Sales margin analysis 135 75 55.6 60 44.4 36.0 - 52.8%
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their firms. If this is the case, then we must reject subhypothesis 
2, that at least 50% of the 1000 largest industrial firms have 
reduced the size of the accounting department, even though rejection 
of subhypothesis 2 is not consistent with the acceptance of 
subhypothesis 1 .
As shown in Exhibit 3-3, the integration, rather than a 
separation, of the information processing functions and the controller’s 
functions is found in this study. Thus, subhypothesis 3, that there 
is at least 50% of the 1000 industrial firms in which the information 
processing functions and the controller's functions have been 
separated in regard to reporting to the top corporate level, must 
be rejected.
Chapter 4
THE ROLE OF THE ACCOUNTING SYSTEM AND OF ACCOUNTANTS 
IN PROVIDING INFORMATION FOR DECISION MAKING
Introduction
The roles of the accounting system and of accountants in a 
business organization are to perform financial data and information 
processing services, to provide information for managerial planning 
and control, and to design and influence the corporate information 
systems, data base design and management control systems.
Some may predict that accountants, especially management 
accountants, will vanish as a new breed of information specialists 
emerges in the firms. Accountants would serve strictly as data 
collectors, scorekeepers in the most mundane sense. Nevertheless, 
the findings of the previous chapter conclude that in at least 
50% of the 1000 largest industrial firms their accounting departments 
are not primarily responsible for the routine data and information 
processes.
Because the primary objective of this chapter is to test 
empirically the importance of the accounting system in providing 
information for the purposes of managerial planning and control, 
the questionnaire in this section is also directed to inquire into 
the extent to which the modern information systems have been 
implemented. It also serves to review managerial decision models 
that are currently in use for the purpose of examining the roles 
of the accounting system and of accountants in implementing the
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managerial decision models and techniques.
In light of these purposes, the hypothesis is that in at least 
50% of the 1000 largest industrial firms:
1. The operating departments participate in the firm's 
central information system.
2. The routine operating decisions are made by the system.
3. The decision models and management science techniques are 
used by the firms.
4. The accounting information and accountants play no 
significant roles in the identified decision models and techniques.
The formalization and the integration of the operating and 
information processing subsystems and the computerized information 
networks in a firm characterize modern information systems as 
stated in Chapter 2. The purpose of this chapter is to inquire 
into the extent of the integration of the operating and information 
processing subsystems. Then follows a discussion of the use of 
decision models, such as inventory models, multiple-regression 
models, and so on, and the roles which the accounting system and 
accountants play in the models.
Current State of the Operating and the. Information Subsystems in 
an Industrial Firm
The application of modern information technology and the 
Integration of operating subsystems with the information processing 
subsystems are the two major characteristics of modem information 
systems. While the findings of the previous chapter confirm that 
the application of modern information processing technology varies 
widely in practice, the first section of this Chapter inquires into
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the degree of the integration of the operating subsystems and the
information processing subsystems that may have taken place.
Question 1 of Section II of the questionnaire states:
Many firms today have information systems so organized 
that each operating department (production, sales, etc.) 
is served by the central system. In this case, the 
operating department inputs certain data, such as production 
or sales facts; these data are merged with those of other 
departments, processes, and the resultant information 
available to the operating department. Some systems are 
informational only, while in more advanced systems the 
system itself is capable of making routine decisions, such 
as placing purchasing orders when dates have been set 
and the like. Information structures such as this are 
the basis for the next three questions:
1. Do your company's operating departments participate in 
a system such as described above?
2. Are routine decisions made by the system?
3. Do the operating department managers have the ability 
to modify the decision process?
The operating departments participate in the firm's central 
system. Of a total of 141 useful replies, 71.6% (101 firms) indicate 
that their company's operating departments participate in the firm's 
central system. The estimated proportion of the 1000 largest 
industrial firms whose operating departments participate in the 
firm's central system, based upon the sample result, ranges from 
64.2% to 79.0% at 95% statistical confidence interval.'*' The hypothesis 
that in at least 50% of the 1000 largest industrial firms the 
operating departments participate in the firms' central system 
must be accepted.
The routine decisions are made by the system. The essence 
of an operating processing subsystem is decision making, that is,
Detailed computations of the statistical confidence interval 
and the test of the hypothesis for this section and the sections that 
follow are attached in the Appendix B.
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choosing from among a set of alternative courses of action in the 
light of the managerial goal(s) or objective(s). These decision 
making processes are two-fold: a routine and structured decision
process and a special, unstructured decision process.
The routine structured decisions, such as the inventory 
reorder point, the accounts receivable credit due notice, and 
scheduling a job on a particular machine can be programmed into 
the system and does not require the intervention of the operating 
managers. The question is asked, and 50.8% (67 firms) of 132 responses 
indicate that the routine and structured decisions are made by the 
system.
The estimated proportion of the 1000 largest industrial firms 
whose operating departments1 routine decisions are made by the 
system ranges from 42.3% to 59.3% at 95% statistical confidence 
interval. Since the null hypothesis, H0 ^  50% falls within the 
confidence interval, the hypothesis that in at least 50% of the 
1000 largest industrial firms the operating routine decisions are 
made by the system must be accepted.
The operating managers have the ability to modify the decision 
process. The essence of the operating managers' abilities to modify 
the decision processes which are made by the system is the key 
factor in the modem total system environment. While a significant 
proportion of the 1000 industrial firms indicate that the operating 
routine decisions are made by the system, a very high percentage 
(95%) state that the operating managers are able to modify the 
decision processes that are already in the system.
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Summary of the current state of the operating and information 
subsystems in an industrial firm. The findings confirm the assetion 
made by the AAA 1970-1971 Committee on Accounting and Information 
Systems:
The current developments in information processing began 
with the formalization and automation of essentially 
separate operating processes and relativlly independent 
information subsystems. Experience in this systemation 
and the technological advances in computer capabilities 
provided the basis for the next step of combining previously 
separate processes.^
Integration is taking place in operations. This in turn 
reinforces further integration of the information systems 
and finally the automation of the routine and structured 
decision making tasks.^
The Committee, however, warns that "integration of formal
information subsystems and the resulting close contact of the decision
maker with the data has diminished the role of the accountant as
chief source of decision making information. Once an information
handling function has been created, the accounting subsystem is
4called upon for fewer decision-related data requests." The next 
section examines the roles of the accounting system and the 
accountants in the operating decision making processes.
The Managerial Decision Models and the Roles of the Accounting 
System and of Accountants
A decision model, depicting the relationships among the
2"Report of Committee on Accounting and Information Systems," 




recognized factors in a particular situation, is a method used by
the operating managers for choosing from among a set of alternatives
as they conduct their planning and control functions.
While a decision model provides a conceptual representation
which enables the operating manager to measure the effects of
alternative action, it could also be constructed and implemented
to some extent to perform managerial planning and control functions.
For instance, if and when the inventory level is regulated by a
system based on a decision model that specifies when to order and
how much to order, the system can fully perform the delegated
inventory planning and control functions without the operating
manager's intervention.
Nevertheless, decision models have been criticized because
the process of abstraction oversimplifies the problems and ignores
important underlying factors, such as behavior, environment and
sometimes politics.
The American Accounting Association's 1968-1969 Committee on
Managerial Decision Models cites:
The judicious use of decision models supplements intuition 
and implicit guides with explicit assumptions and criteria.
If the decision can be depicted by a mathematical model, and 
if the model builder captures within this model the critical 
factors bearing on the decision, the resulting model is likely 
to lead to decisions that are more consistent with a firm's 
objectives.
The question this writer observes, however, is not whether 
the output of a decision model is a perfect answer to the operating 
manager. Rather it is whether such a model could provide a better
’’"Report of Committee on Managerial Decision Models," op. cit..
p. 45.
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answer with consideration of costs and benefits analysis than would
be achieved by alternative techniques.
The motivation to examine the role of accounting information
in managerial decision models was inspired by the AAA 1968-1969
Committee report of Managerial Decision Models. It states, "Too
often, decision model information is considered as being separate
and distinct from management accounting information; each set of
information may be accumulated and used without ever being viewed
as interlocking subparts of a cohesive overall information system."**
Based upon this premise, the questionnaire's Section II states:
Please indicate («/) the role of accounting information in 
each of the following decision models and management science 
techniques used by you and/or your associates. If you do 
not use any of these models or techniques, check 'Not 
Applicable'.
The decision models were identified, for the purpose of this 
study, as: inventory model; queuing model; multiple-regression
model; mathematical programming: PERT and CPM; and discounted
cash flow model.
Analysis of the results of the responses in this section 
involves two phases: (1) to determine the extent to which the
decision models and techniques are used; and (2) to determine 
the roles of accounting system and of accountants in the decision 
models or techniques.
The Extent to Which the Decision Models and Techniques Are in Use 
Inventory planning and control models are generally used. 
Inventory management problems exist because there are two dangerous
6Ibid.. p. 43
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points which the operating management wishes to avoid. On the one 
hand, there is a danger of inadequate inventories which disrupts 
production and, consequently, loses sales. On the other hand, there 
is an excessive inventory, which introduces unnecessary carrying 
costs and obsolescence risks. An inventory model abstracts the 
behavior of such a system in order to provide the operating manager 
an optimum inventory level that lies somewhere between the two 
extremes. In most cases, an inventory model identifies the timing 
and the size of inventory orders and provides a solution which will 
minimize the costs associated with administering the inventory.
Fifty-seven and two-tenths percent (79 firms) of a total of 
138 useful responses indicate that inventory models are used. The 
estimated proportion for the 1000 largest industrial firms using 
inventory planning and control models ranges from 48.9% to 65.5% 
at the 95% statistical confidence interval. Since H0 >̂ 50%, 
which falls within the interval, the hypothesis that at least 50% 
of the 1000 firms use the inventory models for inventory planning 
and control must be accepted.
Queuing model is used by a few industrial firms. A queuing 
mdoel provides a supply of service facilities in order to satisfy 
random arrivals demanding these services. Since the quantity of 
units which will at any time be waiting in line (queue) for access 
to these services depends upon the number and type of service 
facilities established, it is apparent that an increase in the 
number of service facilities will decrease the average number of 
units in the queue. However, there are costs associated with 
provision of each additional service facility which must be weighed
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against the corresponding reduction in costs incurred when units reside 
in the queue.
The basic management problem is, therefore, the determination 
of the optimal number of service facilities which will minimize 
the sum of these costs. Probably because the firms under this survey 
are industrial firms, that is, more production oriented firms than 
services, a small percentage of the responses indicate that queuing 
models are used.
Seventeen and five-tenths percent (24 firms) of a total of 137 
useful responses indicate that queuing models are used. The 
estimated proportion for the 1000 industrial firms using the queuing 
models ranges from 11.1% to 23.9% at the 95% statistical confidence 
interval. Since the hypothesis is stated at equal to or larger 
than 50%, which falls outside of the statistical interval, the 
hypothesis that at least 50% of the 1000 industrial firms use the 
queuing models must be rejected.
Multiple-regression analysis is not popularly used for 
predicting cost behaviors. Predictions of production cost behaviors 
under a variety of influences have an important bearing on managerial 
decision making. The operating managers and accountants often use 
linear functions to approximate the relationships of total cost to 
a given range of inputs or outputs. Professor Horngren cites two 
common assumptions which are widely used in the determination of 
cost functions. First, cost behavior can be sufficiently explained 
by one independent variable (that is, Y = bX, where X is independent 
variable). Second, linear approximations to cost functions are
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"good enough," even though nonlinear behavior is more likely.^
The purpose of regression analysis is to assist the task of 
cost production, which in turn affects decision making. Though, 
in some cases, satisfactory predictions of a cost may be based upon 
only one variable, there are instances where accuracy can be 
significantly improved by basing the prediction on more than one 
independent variable. A multiple-regression analysis enables the 
operating managers and accountants to predict the amount by which 
the various cost causing factors affect costs.
Nevertheless, 28.8% (40 firms) of a total of 139 useful 
responses indicate that multiple-regression analysis is used. The 
estimated proportion for the 1000 industrial firms using multiple- 
regression analysis ranges from 21.3% to 36.3% at the 95% statistical 
confidence interval. Because the largest part of the interval is 
smaller than 50%, the hypothesis that at least 50% of the 1000 firms 
use multiple-regression analysis to determine cost behaviors must 
be rejected.
Mathematical programming techniques have not been popularly 
used. Mathematical programming techniques are primarily tools 
for planning rather than controlling; that is, they are a rigorous 
means for discovering feasible alternatives, evaluating them, and 
choosing the best alternative. Mathematical programming techniques 
include linear programming and dynamic programming.
Linear programming is an efficient search procedure for 
computing the best solution to certain business problems which
C. T. Homgren, Cost Accounting— A Managerial Emphasis, 3rd 
edition (Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1972), p. 807.
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contain many Interacting variables and which essentially involve 
selecting the combination of resources which maximize profits or 
minimize costs. Dynamic programming is a technique for optimizing 
the overall effect of a time sequence of interrelated decisions 
by working backward from the last point to the first point in a 
complex network of decisions.
Examples of mathematical programming applications include 
determination of optimal product mixes, material mixes, machine 
and man power, materials, and equipment put to best advantage when 
many combinations are possible. The advent of modern computer 
technology makes mathematical programming more feasible.
Thirty-one and nine-tenths percent (44 firms) of a total of 
138 useful replies indicate that mathematical programming techniques 
are used. The estimated proportion for the 1000 industrial firms 
using the mathematical programming techniques for their planning 
processes ranges from 24.1% to 39.7%. Since the largest percentage 
of the interval is smaller than 50%, the hypothesis that at least 
50% of the 1000 industrial firms use mathematical programming 
techniques must be rejected.
PERT and CPM network analyses are not generally used. Program 
evaluation and review techniques (PERT), which is a product of 
the concept of system management, is a probabilistic diagram of 
the interrelationships of a complex time series of events. The 
events represent the beginning and/or ending of activities. After 
a flow of activities and events is mapped, schedule timing can be 
superimposed. When completion times are included on the activities, 
the critical path (that is, the longest time path) can be determined.
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The objective of PERT and CPM network analyses is to discover 
potential bottlenecks and to chart progress. The network presents a 
clear picture of all the activities and events that must be accomplished 
before the end objective can be obtained.
As PERT and CPM have been popular in the defense contract 
firms and the construction industries, 36.5% (50 firms) of a total 
of 137 useful responses from the largest industrial firms indicate 
that network analysis is used. The estimated proportion for the 
1000 large industrial firms using the network techniques ranges 
from 28.4% to 44.6% at the 95% statistical confidence interval.
Since the largest end of the interval falls below 50%, the hypothesis 
that at least 50% of the 1000 largest industrial firms use PERT 
and CPM network analysis must be rejected.
. Discounted cash flow model is generally used by the industrial 
firms. As an accrual accounting model maximizes net income based 
on the book value, a discounted cash flow model maximizes the net 
present value as its objective function. The former uses the 
realization principle and accrual concepts to generate accounting 
profit flows. Relevant inputs for the latter are cash flows and 
other factors related to changes in the firm's wealth. Although 
each of these two models must deal with uncertainty, each does so 
in different ways.
If management's broad objective is to increase value for the 
benefit of stockholders, and if management also sees reported 
growth in earnings per share as instrumental variable in achieving 
this objective, then a discounted cash flow model for investment 
decisions may not be particularly useful to management, since it
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does not take into account the earnings the company reports to
shareholders. This may in part explain the relatively slow acceptance
of discounted cash flow models among the largest companies in this 
8country.
Nevertheless, this study found that 55.1% (75 firms) of a 
total of 136 useful responses indicate that a discounted cash flow 
model is used in making capital budgeting decisions. The estimated 
proportion for the 1000 largest industrial firms using a discounted 
cash flow model ranges from 46.7% to 63.5% at the 95% statistical 
confidence interval. Because the hypothesis is stated either equal 
to or larger than 50%, which falls within the interval, the hypothesis 
that at least 50% of the 1000 largest industrial firms use discounted 
cash flow models must be accepted.
Summary of the decision models and management science techniques 
in use. The vastness and complexity of the entire managerial process 
precludes a complete takeover of managerial planning and controlling 
operating activities by the decision models and techniques. However, 
as shown in Exhibit 4-1, a low proportion of the 1000 industrial 
firms under this study use the managerial decision models and 
managerial techniques.
The Roles of the Accounting System and of Accountants in the 
Managerial Decision Models and Techniques in Use
Though the findings of the previous section offer no compelling 
empirical evidence to prove that at least 50% of the 1000 largest 
Industrial firms use the decision models and the managerial techniques,
®E. M. Lerner and A. Rappaport, "Limit DCF in Capital Budgeting," 
Harvard Business Review, XXXXVI (Sept.-Oct., 1968), pp. 133-139.
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the situation does exist. The operating managers are using the 
managerial decision models and techniques to some extent. This 
author believes that as the usefulness of quantitative decision 
models becomes more understood by the operating managers, the more 
the decision models and techniques will be used, and the demand for 
information to implement the models will grow.
What types of information or data are required by decision 
models and techniques? What types of information should be 
considered as falling within the boundaries of the management 
accounting system? Examination of decision models reveals that 
there are generally four basic categories of information needed 
for the managerial decision models: (1 ) the decision variable
or variables; (2) the environmental variable or variables; (3) the 
cost components; and (4) a performance evaluation system that is 
consistent with methodology used in the model or technique and 
feedback of the performance of the decision made.
To examine the role of the accounting system in providing 
information for the managerial decision models and techniques is 
to identify the relationship between the accounting system and 
the managerial decision models and techniques. This determines 
whether the information requirements or data inputs of the models 
can be provided by the managerial accounting, system in that firm.
In a traditional role, the objective of the managerial 
accountant is to provide service and information for the operating 
managers, who use the powerful decision models or techniques 
available to carry out their planning and control functions. 
However, in a total system environment where the accounting system
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has become one of the several Information subsystems In a firm, 
accountants are not only the Information providers, but they are 
also the information receivers from the other formal subsystems 
(both operating and informational) as discussed in Chapter 2. That 
is to say, the accountants should no longer be information processors 
in the traditional sense; rather they are members of the management 
team who participate in implementing the managerial decision models 
and techniques.
This section examines the role of the accounting system in the 
managerial decision models and techniques that are found in use in 
the previous section, and analyzes the role of the accountants in 
the implementation of the models and techniques.
The accounting system is the key information source for the 
inventory planning and control models. The decision variables in 
inventory models are the order quantity and the reorder point. The 
environmental variables include unit purchase costs of inventory, 
demand rate, and order lead time. The major independent cost 
components are carrying costs, ordering costs, shortage costs, and 
overstock costs.
Does an accounting subsystem provide the information 
requirements for the inventory models? Twenty and three-tenths 
percent (16 firms) indicate that accounting is not a key information 
source for the inventory model. Based upon this sample result, the 
estimated probability that the accounting system is not a key 
Information source in the inventory model ranges from 11.4% to 
29.2% at the 95% statistical confidence interval. Since the 
largest percentage of interval is smaller than 50%, the hypothesis
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that at least 50% of the 1000 largest industrial firms in which 
the accounting system plays no significant role must be rejected.
That is, the accounting system is the key information source for 
the inventory model.
Does the accountant participate in implementing the inventory 
model? Twenty-seven and eight-tenths percent (22 firms) of a total 
of 79 firms using the inventory model indicate that the accountants 
in their firms do not participate in implementing the inventory 
model. The estimated probability for the accountants not participating 
in implementing the inventory model ranges from 17.9% to 37.7% 
if and when the model is used. Since the largest percentage of 
the interval is smaller than 50%, the hypothesis that at least 
50% of the accountants in the 1000 large industrial firms do not 
participate in the inventory model implementation must be rejected.
That is, the accountants participate in the implementation of the 
inventory planning and control in at least 50% of the 1000 large 
industrial firms.
The accounting system is not the key information source for
the queuing model. The single decision variable for a queuing
model is the quantity of services or number of service facilities.
The environmental variables are the rate of demand for the services
provided and the service rate of each service facility. In most
practical situations, analytical solution of the arrival pattern
is generally not feasible, and recourse must often be made to the
qMonte Carlo Simulation technique.
qMiller and Starr, Executive Decisions and Operations Research 
(Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1960), pp. 271-280.
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Cost components for the queuing model are the operating costs, 
including both monetary costs (I.e., labor and other direct expenses) 
and opportunity costs (i.e., the implicit interest on funds invested 
in the existing facilities), standby facility costs (i.e., cost 
incurred to maintain and occasionally implement the capability for 
expanding the quantity of service available), and waiting costs 
(i.e., cost incurred whenever the source facility is not immediately 
able to satisfy demands for the services). One of the ingredients 
of the decision is the computation of the waiting time costs.
Although the cost of operating extra facilities may be obtained 
from the traditional accounting system, the cost of waiting may 
not be so easy to obtain from it.
Because data inputs for a queuing model, such as payroll 
records, materials, used costs records equipment schedule, may be 
extracted from the traditional accounting systems, the required 
information for the basic environmental variables (i.e., rate of 
demand for the services provided, the service rate of each service 
facility) are not found in a traditional cost system, and probably 
never will be. This can be reflected in the survey in this study.
Eighty percent (20 firms) of a total of 24 using the queuing 
model indicate that the accounting system is not the key information 
source for the model. If and when the queuing model is used, the 
probability that the accounting system is not a key information 
source ranges from 68.4% to 98.2% at the 95% statistical confidence 
interval. The hypothesis that at least 50% of the 1000 industrial 
firms in which queuing models are used, the accounting system is not 
the key information source for the model must be accepted.
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Eighty-three and three-tenths percent of a total 24 firms 
using the queuing model indicate that the accountant does not 
participate in the implementation of the model. The probability 
for the accountants participating in the implementation of the 
queuing model when it is used ranges from 68.4% to 98.2% at the 
95% statistical confidence interval. The hypothesis that the 
accountants do not participate in the queuing model in at least 
50% of the 1000 largest industrial firms must be accepted.
The accounting system is not the key information source for 
multiple-regression analysis. The decision variable in a multiple- 
regression analysis is the determination of the cost behaviors.
The environmental variables are the independent variables, such as 
labor productivity, labor costs, new or old machine, weather 
conditions, and so on. The decision variable and the environmental 
variables must be closed within a relevant range of actitity where 
the relationship among the variables can be validiy expressed. The 
cost components include fixed costs, variable costs, and semivariable 
costs.
Use of the multiple-regression model or analysis requires 
several input data which depend upon the cost accounting records 
of the firm. That is, the initial accounting data must be carefully 
coded and recorded if the output of the regression model will be 
meaningful.
While the accountant might not be expected to determine the 
cost functions, the accounting system should be able to offer the 
classification of the cost components with a specified range of 
time to the cost analyst, who examines the accounting records as
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the first step of the regression analysis.
Nevertheless, 55% (22 firms) of a total of 40 firms using the 
multiple-regression analysis indicate that the accounting system 
is not the key information source for the multiple-regression model. 
Based upon the sample result, the probability for the accounting 
system as a key information source ranges from 39.6% to 70.4% at 
the 95% statistical confidence interval. Since the null hypothesis 
is stated 50%, the hypothesis that at least 50% of the 1000 
industrial firms in which the accounting system plays no significant 
role in multiple-regression analysis must be accepted.
Meanwhile, 70% (28 firms) state that the accountants do not 
have any role in implementation of the multiple-regression model.
If multiple-regression analysis is used, the probability for the 
accountants to participate in the implementation ranges from 
55.8% to 84.2% at the 95% statistical confidence interval. Since 
the lowest percentage of the interval is larger than 50%, the 
hypothesis that accountants do not have significant roles in the 
implementation of the multiple-regression model in at least 50% 
of the 1000 largest industrial firms must be accepted.
The accounting system is not the key information source for 
mathematical programming techniques. The decision variable or 
variables for mathematical programming techniques depends upon 
the objective or goal of a decision maker. In cases of linear 
programming, for instance, the decision variable is the objective 
function, which in a specific case may be one of a number of 
possibilities: sales maximization, minimization of labor or
machine idle time, and so on. The environmental variables, as in
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the case of linear programming, are the constraints and resources.
The relationships among the constraints must be determined before 
any available feasible alternatives can be identified and the 
optimum solution computed.
Since the objective function of mathematical programming is 
not limited in the financial planning areas, the cost components 
for the programming techniques depend upon the objective function, 
the decision variable.
Are the accounting system and the accountants able to help 
in specifying the objective, the constraints, and other variables 
for mathematical programming techniques? Fifty-four and five-tenths 
percent (24 firms) of a total of 44 firms using mathematical 
programming techniques for planning processes indicate that accounting 
in not the key information source for mathematical programming 
techniques. The probability that the accounting system is not a 
key information source when the mathematical programming techniques 
are used ranges from 39.8% to 69.2% at the 95% statistical confidence 
interval. Since the hypothesis is stated as equal to or larger 
than 50%, which falls within the confidence interval, the hypothesis 
that the accounting system is not the key information source for 
mathematical programming techniques must be accepted.
Sixty-three and six-tenths percent (28 firms) of a total of 
44 firms using the techniques indicate that the accountants do not 
participate in implementing the mathematical programming analysis.
The estimated probability for the accountants not participating 
in implementation of the techniques ranges from 49.4% to 77.8% 
at the 95% statistical confidence interval. The hypothesis that
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accountants do not participate in implementing the mathematical 
techniques in at least 50% of the 1000 largest industrial firms must 
be accepted.
The accounting system is not the key information source for 
PERT and CPM network analyses. An operating project manager is often 
faced with a two-fold job: he is responsible for the financial
planning and control of his firm's resources, and at the same time 
he is committed to delivery of the products with a minimum of cost 
to the customers. Where the PERT network technique is used, the 
decision variable of the network analysis is the optimum mix of time 
and costs. The environmental variables are the resources of time, 
the labor skills, the labor productivity. The cost components are 
the costs (materials, labor, and overhead charges)' assigned to 
the operating project manager as his working levels in the detail 
needed for planning and evaluation.
In the network analysis, the focal point of the cost accumulation 
is on the project work package rather than on the department; and 
the costs are activity oriented rather than oriented toward the 
traditional accounting period. Theoretically, the accountant 
should be able to use the flexible budget and the expense forecasts 
as the tools for financial planning and control in the project or 
activities.
Is the accounting system the key information source for all 
levels of the activities in the project? Fifty-eight percent (29 
firms) of a total of 50 firms using the network analysis state that 
the accounting system is not the key information source for the 
PERT and CPM. The estimated probability that the accounting system
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is not a key information source when the network analysis is used 
ranges from 44.3% to 71.7% at the 95% statistical confidence interval. 
The hypothesis that the accounting system is not the key information 
source for the PERT and CPM in at least 50% of the 1000 largest 
industrial firms must be accepted.
Do the accountants participate in the network analysis?
Sixty-six percent (33 firms) indicate a negative answer. The 
estimated probability that the accountants do not participate in 
the network analysis ranges from 52.9% to 79.1% at the 95% statistical 
confidence interval. Since the lowest percentage of the interval is 
larger than 50%, the hypothesis that accountants do not participate 
in implementation of the PERT and CPM in at least 50% of the 1000 
industrial firms must be accepted.
The accounting system is the key information source for 
discounted cash flow model. The decision variable of a discounted 
cash flow model to maximize the current monetary value of internal 
investments where that present value is the sum of all expected 
cash flows associated with the investments, discounted to the present. 
Nonmonetary objectives are not explicitly included in the model.
The important environmental variables are the potential cash flows 
and the structure of interest rates confronting the firm.
The information requirements for a discounted cash flow model 
are the Identification of the decision variables: the evaluation
leading to a decision whether the asset should be acquired; the 
accumulation of costs identified with the asset as it is acquired 
or constructed; and the evaluation of the performance of the 
investment after it begins operations.
95
In identifying the decision variables, the feasible investment 
alternatives, the accounting system could play an important role by 
identifying the areas and types of investment which are presently 
producing high returns.
After potential investments are identified, the net present 
value is then computed. Future cash flows from operations are 
primary inputs into the present value calculations. The accounting 
system should be able to supply the historical record of the past 
performance which can then be the basis for a predicting process, 
though the accounting system could not directly supply the 
necessary information.
If the investment is accepted and the asset acquisition occurs, 
the accounting system acts as an accumulator of information and then
reports the results of the economic activity in the form of a
comparison of actual and budgeted costs. Although the traditional 
accounting system is able to report the cost of the capital investment
if the funds have been obtained using debt type securities, the
principle of opportunity cost is not widely recognized by a 
traditional accounting system.
Nevertheless, 21.3% (16 firms) of a total of 75 firms using 
the discounted cash flow model for capital investment decision making 
indicate that the accounting system is not the key information 
source. The estimated probability that the accounting system is not 
the key Information source for the capital budgeting decision model 
ranges from 12.0% to 30.6% at the 95% statistical confidence interval. 
The hypothesis that the accounting system is not the key Information 
source for the discounted cash flow model in at least 50% of the
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1000 largest Industrial firms must be rejected.
Twenty percent (15 firms) of a total of 75 firms using the 
model Indicate that the accountants participate in implementation 
of the discounted cash flow model. The estimated probability that 
the accountants do not participate in the implementation of the 
discounted cash flow model ranges from 10.9% to 29.1% at the 95% 
statistical confidence interval. The hypothesis that the accountants 
do not participate in implementation of the discounted cash flow 
model in at least 50% of the 1000 industrial firms must be rejected.
Summary of the roles of the accounting system and of accountants 
in the managerial decision models and techniques. There is no 
significant empirical evidence that the currently available powerful 
decision models or techniques are widely used. As-shown in 
Exhibit 4-2, the accounting system is not the key ifnormatlon 
source for the managerial decision models, except inventory model 
and the discounted cash flow model, and accountants do not participate 
in implementation of these models and techniques.
An interesting correlation exists between the accounting system 
as a key information source for the models and the accountants as 
the participants in the models. The higher the percentage that the 
accounting system is the key information source for the model, the 
more the accountant participates in the implementation of the model 
or technique. This suggests that if the accountant is to participate 
in any decision making role, the prerequisite is that he must design 
an accounting system which is capable of providing relevant information 
for the managerial decision model and management techniques.
Exhibit 4-2 (A)
The Role of the Accounting System in the 
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Exhibit 4-2 (B)
The Roles of the Accountants' Pa tici tion 
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Based upon the findings of this Chapter and the 95% statistical 
confidence interval which is used to estimate the proportion of the 
1000 largest industrial firms, the hypotheses that there are at least 
50% of the 1000 industrial firms in which (1) the operating 
departments participate in the firm's central system must be accepted; 
and (2) the routine operating decisions are made by the system also 
must be accepted.
Where the operating routine decisions are made by the system,- 
a high percentage of firms indicate that the operating managers have 
the ability to modify the decision processes that have already been 
in the system.
However, the use of the current available powerful managerial 
decision models and the management science techniques in dealing 
with the managerial planning and controlling activities are slow, 
as shown in Exhibit 4-1 (p. 85). The hypothesis that at least 50% 
of the 1000 industrial firms use the identified decision models and 
techniques, except for the inventory model for inventory planning 
and control and the discounted cash flow model for capital investment 
decisions, generally must be rejected.
Even though a small proportion of the 1000 firms uses the 
decisions models and techniques, evidence exists that the accounting 
system and the accountants play no significant roles in the managerial 
decision models and management techniques. The hypothesis that the 
accounting system is not the key information source and accountants 
do not participate in implementing the managerial decision models 
and techniques where the decision models and techniques are used
100
must be accepted.
At this point, several questions arise. Where the integration 
of the operating and the information subsystems seem to have taken 
place in at least 50% of the 1000 largest industrial firms, and the 
accounting system is no longer the key information source for the 
managerial decision models and management techniques, as found in 
this Chapter, what is the exact role of the managerial accountants 
in the large industrial firms? Do the accountants design and improve 
the firms’ information systems? And, finally, who is in charge of 
the firm's total system? The answers to these questions and others 
are found in the following chapter.
Chapter 5
THE SPECIFIC ROLES OF THE ACCOUNTANTS 
IN THE MODERN INFORMATION SYSTEM ENVIRONMENT
Introduction
Thus far, as found in the previous chapters, the financial 
data and information processing activities have been transferred 
out of the accounting department in at least 50% of the 1000 
largest industrial firms. There has been no compelling empirical 
evidence to prove that the modern decision models and techniques 
have been widely used, nor has the accounting system been the key 
information source for the decision models and techniques.
The purpose of this Chapter is to ask the following questions:
1. Does the accounting department maintain the centralized 
data base?
2. Has the accountant's expertise in data classification 
influenced the formalization of the other formal information and 
operating subsystem's design?
3. Does the accountant play a role in designing and preparing 
the management control systems?
4. Is the person in charge of the firm's overall information 
system an accountant by training?
In light of these questions, the hypothesis is stated that 
there is at least 50% of the 1000 industrial firms in which:
1. A centralized data base is established.
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2. The accounting department or the controller's office 
does not maintain the centralized data base.
3. The information subsystems and the operating subsystems 
are formalized.
4. The accountants have no influence on the formalization 
of the other information and operating subsystems.
5. The advanced management control systems are established.
6. The accountants do not design and prepare the management 
control systems.
7. There is a firm's management information system.
8. The accountant does not direct the firm's management 
information system.
The Centralized Data Base and the Accounting Department
One of the direct results of modern information technology 
has been a centralized data base from which a user has rapid access 
to the facts that interest him. As discussed iii Chapter 2, there 
are numerous advantages to a corporate-wide centralized data base.
One is the minimization, if not elimination, of duplication that 
might be present when different managerial groups use separate 
aspects of the same resource and each maintains its own information 
system. Another result is the ready availability and the ability 
to pull together and integrate related data from various applications 
as the need arises.
There is a centralized data base in the large industrial firms. 
The findings of this section reveal that 68.8% (97 firms) of a total 
of 141 useful replies indicate that there is a centralized data base 
in their firms. The estimated proportion for the 1000 largest
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industrial firms having the centralized data base ranges from 
61.2% to 76.4% at the 95% statistical confidence interval. The 
hypothesis that there is at least 50% of the 1000 largest industrial 
firms in which a centralized data base must be accepted.
The accounting department maintains the centralized data base. 
Only 28.9% (28 firms) of a total of 97 firms having the centralized 
data base indicate that the accounting department does not maintain 
the centralized data base. The estimated probability for the 1000 
industrial firms in which the accounting department does not maintain 
the centralized data base ranges from 19.9% to 37.9%.^ The hypothesis 
that there is at least 50% of the 1000 largest industrial firms in 
which the accounting department does not maintain the centralized 
data base must be rejected.
The Influence of the Accountants on the Formalization of the 
Information and the Operating Subsystems
The firm's centralized data base present challenges to the 
information system designer. The first is the level of detail in 
the data base. The second is for the report generation capability 
to aggregate detail into meaningful and relevant reports tailored 
into the users and/or decision models needs.
Since the accountant has a traditional expertise in the 
areas of data classification, summarization and reporting, has he 
extended the expertise to the other information and the operating 
subsystem design? With this question in mind, the following appears
^Detailed computations of the statistical confidence level 
and the test of the hypothesis for this section and the remaining 
sections of this chapter are attached in the Appendix.
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in the questionnaire:
In the design of a data base from which meaningful management 
information can be obtained, three activities are of very 
great importance. They are: (1) Deciding upon a data
classification structure. Unless the structure is sound, 
data will lose its identity and cannot be converted into 
meaningful information. The main manifestation of this 
function is in the preparation of code structures governing 
the classification of accounts, personnel, inventory, and 
other items. (2) Selecting a proper level of aggregation.
If data are kept separate by event, the resultant mass precludes 
interpretation. On the other hand, over-summarization by 
aggregating data makes it impossible to see characteristics.
(3) Integration. Data will flow into the system from many 
points: finance, production, personnel, and so on. Production
of meaningful management information makes it essential that 
data from these sources are brought together in a meaningful 
manner.
The persons who make decisions on classification, aggregation 
govern the conceptual framework of the information system and 
its value. Do the accountants influence the characteristics 
of data classification, aggregation. and integration in any 
of the following data areas?
There are two phases involved in analyzing the results of the 
questionnaire. The first phase is to determine the extent to which 
the information subsystems and the operating subsystems have been 
formalized; the second is to determine if the accountant influences 
these subsystem designs.
Formalization of the information subsystems and the operating 
subsystems has taken place. As shown in Exhibit 5-1, a very high 
percentage of the firms have the information subsystems, such as 
finance, and personnel; and the operating subsystems, such as 
production, and marketing.
Ninety-six and nine-tenths percent (126 firms) of 130 useful 
responses indicate that the financial information subsystem has been 
formalized in their firms. The estimated proportion for the 1000 
industrial firms formalizing financial information systems ranges 
from 93.9% to 99.9% at the 95% statistical confidence interval.
Exhibit 5-1
Formalization of Information and Operating Subsystems
in the Large Industrial Firms




Percent of total 
useful replies
Estimated proportion 
for the 1000 
industrial firms Firms
Percent of total 
useful replies
Estimated proportion 
for the 1000 
industrial firms
yes 126 96.9 93.9 - 99.9% 118 96.7 93.5 - 99.9%
no 4 3.1 - 4 3.3 -
total
useful
responses 130 100.0 - 122 100.0 -
Marketing Subsystem Personnel Subsystem
Firms
Percent of total 
useful replies
Estimated proportion 
for the 1000 
industrial firms Firms
Percent of total 
useful replies
Estimated proportion 
for the 1000 
industrial firms
yes 116 95.9 92.4 - 99.4% 111 91.7 86.8 - 96.6%
no 5 4.1 - 10 8.3 -
total
useful
responses 121 100.0 - 121 100.0 -
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Ninety-five and nine-tenths percent (116 firms) of 121 useful 
responses indicate the formalization of the marketing operating 
subsystems in their firms. The estimated proportion for the 1000 
industrial firms formalizing the marketing operating subsystem ranges 
from 92.4% to 99.4% at the 95% statistical confidence interval.
Ninety-one and seven-tenths percent (111 firms) of a total of 
121 useful replies indicate that the personnel information subsystem 
has been formalized. The estimated proportion for the 1000 industrial 
firms formalizing the personnel information subsystem ranges from 
86.8% to 96.6% at the 95% statistical confidence interval.
Since the lowest range of the proportion 86.8% is beyond 
50%, the hypothesis that in at least 50% of the 1000 largest 
industrial firms the information and the operating subsystems have 
been formalized must be accepted.
If the formalization of the information and the operating 
subsystems has taken place, as it has been proved, then has the 
accountant had any influence on the characteristics of the subsystem 
design?
The accountants influence the formalization of the information 
and operating subsystems. Three and two-tenths percent (4 firms) of 
a total of 126 firms formalizing the financial information subsystem 
indicate that the accountant has no influence on the subsystem design. 
The estimated proportion for the 1000 firms in which the accountant 
does not influence the financial information subsystem design ranges 
from .01% to 6.3% at the 95% statistical confidence interval. That 
is, the accountant significantly influences the financial information 
design.
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Eighteen and six-tenths percent (22 firms) of a total of 110 
firms formalizing the production operating subsystem indicate that 
the accountant has no influence on the production subsystem design.
The estimated proportion for the 1000 firms in which the accountant 
does not influence the production operating subsystem design ranges 
from 11.6% to 25.6% at the 95% statistical confidence interval. That 
is, the accountant influences the production subsystem design.
Twenty-five percent (29 firms) of a total of 116 firms formalizing 
the marketing operating information subsystem indicate that the 
accountant has no influence on the subsystem design. The estimated 
proportion for the 1000 industrial firms in which the accountant 
does not influence the marketing operating subsystem design ranges 
from 17.1% to 32.9% at the 95% statistical confidence interval.
Thirty-two and four-tenths percent (36 firms) of a total of 
111 firms having the personnel information subsystem indicate that 
the accountant has no influence on the subsystem design. The 
estimated proportion for the 1000 industrial firms formalizing the 
personnel information subsystem in which the accountant has no 
influence ranges from 23.7% to 41.1% at the 95% statistical confidence 
interval.
Since the highest range of the foregoing intervals is smaller 
than the 50%, as illustrated in Exhibit 5-2, the hypothesis that 
there is at least 50% of the 1000 industrial firms in which the 
accountants do not influence the formalization of the information 
and other subsystems must be rejected.
Exhibit 5-2 
The Influences of the Accountants on the 
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122 96.8 96 81.4
4 3.2 .01 - 6.3% 22 18.6 11.6 - 25.6%
126 100.0 118 100.0
Exhibit 5-2 (cont'd.)
The Influences of the Accountants on the 
Characteristics of the Various Subsystem Design
Do
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for the 1000 
industrial firms
Subsystem
D e s i g n ?
yes 87 75.0 75 67.6
no 29 25.0 17.1 - 32.9% 36 32.4 23.7 - 41.1%
total firms 
having 
subsystem 116 100.0 111 100.0
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Uses of the Management Control Systems— The Sensor Elements In the 
Total System
Professor R. N. Anthony defines management control as "the
process by which the manager assures that resources are obtained
and used effectively and efficiently in the accomplishment of the
2organization's objective. A management control system is a sensor
element in a total system, and with rare exceptions, it is built
around a financial structure. That is, inputs and outputs for control
purposes are expressed in monetary terms, though some non-financial
measures, such as direct labor hours, material quality, and reject
rate for the finished goods are also important parts of the systems.
In typical industrial firms where management control is expressed
in various responsibility centers, inputs for the control systems are
heterogeneous mixtures of resources. The degree to which outputs
and inputs can be measured quantitatively varies greatly in different
responsibility centers. When the outputs are services or other
intangibles, the problem of measuring them becomes formidable, as
in the case of research and development costs appropriated to the
discretionary center.
While the formalization of the information and the operating
subsystems is one of the essential developments in the modem
information system environment, the AAA 1970-1971 Committee on
Accounting and Information Systems states:
Control is also being effected by the information systems' 
growth capabilities for (a) the collection and retention of 
large amounts of data in relatively great detail and (b) the 
collection and availability of almost Instantaneous information.
2R. N. Anthony, Planning and Control Systems: A Framework for
Analysis (Boston: Division of Research, Harvard University, 1965), p. 2.
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The first factor makes possible the centralization of routine 
structured decisions and the decentralization of the non­
routine unstructured ones— even more decentralization than was 
feasible heretofore because of the detailed controls applied 
on a timely basis to prevent poor decisions from getting out 
of hand .... The second factor is producing a new type of 
control policy.3
Leavitt and Whisler predicted in 1958 that there would be a
movement toward recentralization, made possible by the new information
technology by 1980:
One important reason for expecting fast changes in current 
practices is that information technology will make centralization 
much easier .... It will allow the top level of management 
intelligently to categorize, digest, and act on a wider range 
of problems .... In addition, more efficient information 
processing techniques can be expected to shorten radically 
the feedback loop that tests the accuracy of original 
observations and decisions.^
The first part of this section tests empirically the validity 
of the prediction that the advancement of modern information processing 
technology would have caused recentralization. The focal point of 
the testing is on the establishment of the responsibility centers; 
namely, cost center, profit center, discretionary expense center, 
and investment center, because these forms of organization represent 
the detailed degree of decentralization in a large industrial firm. 
Modern information processing technology and data communicating 
system equipment have permitted many corporations to begin the use 
of the real-time on-line system. Real-time monitoring performance 
reporting, on-line feedback control network, and the rules for 
allocating man and machine tasks were asked in the questionnaire.
^"Report of Committee on Accounting and Information Systems," 
op. cit., pp. 340-341.
^H. J. Leavitt and T. L. Whisler, o£. cit., p. 41.
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This is an attempt to inquire into the extent to which modern 
information processing techniques that may have been used to test 
and feed back the accuracy of original decisions in the shortest 
time lapse.
Cost center performance reporting is widely in use. Cost 
center performance reporting is a device for the accumulation of 
costs to be charged to products or services. Ninety-seven and 
one-tenth percent (134 firms) of a total of 138 useful replies 
indicate that cost center performance reporting is being used. The 
estimated proportion for the 1000 largest industrial firms using 
the cost center performance reporting ranges from 94.3% to 99.9% 
at the 95% statistical confidence interval.
Profit center performance reporting is wid y in use. Profit 
center organization delegates the independent profit generating 
responsibilities. It does not originate from the complexity or the 
size of the firm. A profit center system is appropriate where a 
firm can be more logically broken down by type of business, such 
as divisions, than by type of activity, such as production or 
marketing. In the profit center setting, the manager in charge of 
the center is a professional in the particular type of business.
Ninety-five and seven-tenths percent (133 firms) of a total 
of 139 useful responses state that the profit center performance 
reporting is being used. The estimated proportion using profit 
center performance reporting in the 1000 largest industrial firms 
ranges from 92.3% to 98.2% at the 95% statistical confidence 
Interval.
Discretionary expense center performance reporting is widely
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used. The inputs for the discretionary expense center are measured 
in monetary terms, but no attempt has been made to measure the output 
in monetary terms or to relate the output and the input in monetary 
units due to the measuring difficulty as previously mentioned. In 
most large firms, the discretionary expenses or costs include costs 
of all general and administrative functions, and a great many items 
of factory overhead. In the absence of an acceptable standard, the 
amount to be spent must be a matter of judgment. A great deal of 
work has already been done on techniques for the control of 
engineered costs, such as the use of standard costs, time studies, 
and analysis of bills of materials.
Ninety-two and seven-tenths percent (127 firms) of a total 
of 137 useful replies indicate that discretionary expense center 
performance reporting is used. The estimated proportion for the 
1000 firms using discretionary expense center performance reporting 
ranges from 88.3% to 97.1% at the 95% statistical confidence 
interval.
Investment center performance reporting is moderately used.
The investment center is an extension of the management control 
system concept. Where the investment center is used, the center 
manager is responsible not only for profit but also for the capital 
assets that the center uses. That is, profit is related to assets 
employed.
Eighty-one and five-tenths percent (110 firms) of a total 
of 135 responses indicate that investment center performance 
reporting is used. The estimated proportion for the 1000 industrial 
firms using the investment center performance reporting ranges
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from 74.9% to 88.1% at the 95% statistical confidence interval.
Real-time performance monitoring reporting is not commonly 
in use. As stated in Chapter 2, the major purpose of using a real­
time system in a firm is for its management control functions—  
measurement, situation analysis, corrective action. Though the 
critical time cycle for management control varies greatly depending 
upon what is to be accomplished, shortening the management control 
cycle permits substantial economic benefits to be realized.
Thirty-four and six-tenths percent (45 firms) of a total of 
130 useful replies indicate that real-time monitoring performance 
reporting is used. The estimated proportion for the 1000 industrial 
firms using real-time performance monitoring reporting ranges from 
26.4% to 42.8% at the 95% statistical confidence interval.
The on-line feedback control network is not popularly in use. 
The on-line feedback control network refers to a complete network 
of information flow mechanically which would perform accumulating, 
recording, updating, summarizing and reporting without continued 
physical surveillance. With real-time technology in use, there will 
be fast response on-line computer processing, which obtains data 
from an activity or process, performs computations, and returns a 
response rapidly enough to control, direct or even influence the 
outcome of the activity or process.
But only 34.4% (45 firms) of a total of 131 firms responses 
indicate that on-line feedback control network is used. The 
estimated proportion for the 1000 industrial firms using on-line 
feedback control network ranges from 26.3% to 42.5% at the 95% 
statistical confidence interval.
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The rules for allocating man and computer tasks have been 
significantly established. As Indicated earlier, the crucial point 
to the success of the computer-based information system is the 
management's prompt response to the computer. Rules allocating the 
tasks between the man and the computer are needed for a large scale 
computer-based managerial information system.
Fifty-seven and seven-tenths (71 firms) of a total of 123 
useful responses indicate that rules for allocating tasks between 
man and computer are being used in their firms. The estimated 
proportion for the 1000 industrial firms having rules for allocating 
tasks between man and computer ranges from 49.0% to 66.4% at the 
95% statistical confidence interval.
Summary of the management control systems in-use. As shown 
in Exhibit 5-3, a high percentage of the firms indicate that the 
management control systems, except in the areas of real-time 
monitoring performance reporting and on-line feedback control network, 
are widely in use. The hypothesis that in at least 50% of the 1000 
industrial firms the management control systems, except those 
mentioned above, have been established must be accepted.
The Roles of the Accountants in Designing and Preparing the 
Management Control Systems
Though a management control system is a sensor element in 
the total system, its focal point is on the operating manager.
He is the person whose judgment is incorporated in the approved 
plan, who executes the plan, and whose performance is measured.
The Information needed for the control systems is financially 
oriented and more internal and historical. The inputs and outputs
Exhibit 5-3 
The Uses of the Management Control Systems 
in the Large Industrial Firms
The control system is The control system is used
Management Total not used
Control Useful ------------------------ --------------------------------------
Systems Replies Percent of total Percent of total Estimated proportion
Firms useful replies Firms useful replies for the 1000 
_____________ _______________________________________________________________ industrial firms____________
Cost center perform­
ance reporting 138 4 2.9 134 97.1 94.3 - 99.9%
Profit center per­
formance reporting 139 6 4.3 133 95.7 92.3-98.2%
Discretionary expense 
center perform­
ance reporting 137 10 7.3 127 92.7 88.3-97.1%
Investment center per­
formance reporting 135 25 18.5 ' 110 81.5 74.9 - 88.1%
Real-time monitoring
perform, reporting 130 85 65.4 45 34.6 26.4 - 42.8%
On-line feedback con­
trol network 131 86 65.6 45 34.4 26.3 - 42.5%
Rules for allocating
man/computer tasks 123 52 42.3 71 57.7 49.0-66.4%
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are collected, measured, classified, summarized, and presented by 
the information processors (staff), who make calculations and 
translate the operating manager's judgment into a quantitative 
format in the system.
Accounting has traditionally been considered as more a control 
oriented system than a planning one. Has the accountant's expertise 
in the control functions been changed as the result of more advanced 
controlling concepts in use?
Cost center performance reporting is designed and prepared by 
the accountant. Six percent (8 firms) of a total of 134 firms having 
the cost center performance reporting system indicate that the 
accountant does not design the cost center performance report. The 
estimated probability for the 1000 industrial firms in which the 
accountant does not design the cost center performance reporting 
ranges from 2% to 10% at the 95% statistical confidence interval.
That is, the accountant does design cost center performance reporting.
Ten and nine-tenths percent (14 firms) out of a total of 128 
useful replies indicate that the accountant does not prepare the 
performance report. The estimated proportion for the 1000 industrial 
firms not having the cost center performance reporting prepared by 
the accountant ranges from 5.5% to 16.3% at the 95% statistical 
confidence interval. That is, the performance reporting is prepared 
by the accountant.
Profit center performance reporting is designed and prepared 
by the accountant. Four and five-tenths percent (6 firms) of a total 
of 133 firms having profit center performance reporting state that 
the accountant does not design the profit center performance report.
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The estimated proportion for the 1000 industrial firms in which the 
accountant does not design the performance reporting ranges from 
1% to 8% at the 95% statistical confidence interval.
Does the accountant prepare the profit center performance 
reporting? Six and five-tenths percent (8 firms) of a total of 124 
firms indicate a negative answer. The estimated proportion for 
the 1000 industrial firms in which the accountant does not prepare 
the performance report ranges from 2.5% to 10.5% at the 95% 
statistical confidence interval.
Discretionary expense center performance reporting is designed 
and prepared by the accountant. Only 11% (14 firms) of a total of 
127 firms using the discretionary expense center performance reporting 
indicate that the performance report is not designed by the 
accountant in their firms. The estimated proportion for the 1000 
industrial firms in which accountants do not design the performance 
report ranges from 5.6% to 16.4% at the 95% statistical confidence 
interval.
Thirteen and three-tenths percent (16 firms) of a total 120 
firms indicate that the accountant does not prepare the discretionary 
expense center performance report. The estimated proportion for 
the 1000 industrial firms not having the accountant prepared the 
reporting ranges from 7.3% to 19.3% at the 95% statistical confidence 
interval.
Investment center performance reporting is designed and 
prepared by the accountant. Fifteen and five-tenths percent 
(17 firms) of a total of 110 firms having the investment center 
performance reporting Indicate that the accountant does not design
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the performance reporting. The estimated proportion for the 1000 
industrial firms in which the accountant does not design the 
investment center performance report ranges from 8.5% to 22.5% 
at the 95% statistical confidence interval.
Twelve and six-tenths percent (13 firms) of a total of 103 
useful responses indicate that the accountant does not prepare the 
performance reporting. The estimated proportion for the 1000 
industrial firms in which the accountant does not prepare the 
performance report ranges from 6.6% to 18.6% at the 95% statistical 
confidence interval.
Real-time performance monitoring report is neither designed 
or prepared by the accountant. Of a total of 45 firms using real­
time monitoring performance reporting, 60% (27 firms) indicate that 
the accountant does not design the real-time performance monitoring 
report. The estimated proportion for the 1000 industrial firms in 
which the accountant does not design the real-time monitoring 
performance report ranges from 45.7% to 74.3% if and when performance 
reporting is used.
Sixty and five-tenths percent (26 firms) of a total of 43 
responses indicate that the accountant does not prepare the report.
If and when performance^reporting is used, the probability that the 
accountant does not prepare the real-time monitoring performance 
report ranges from 45.9% to 75.1% at the 95% statistical confidence 
interval.
On-line feedback control network is not designed and prepared 
by the accountant. Sixty-four and four-tenths percent (29 firms) 
of a total of 45 replies indicate that the accountant does not
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design the on-line feedback control network. If and when the control 
network Is used, the probability that the accountant does not design 
the 1000 industrial firms ranges from 50.4% to 78.4% at the 95% 
statistical confidence interval.
Sixty-seven and five-tenths percent (27 firms) of a total of 
40 replies indicate that the accountant does not prepare the feedback 
control network. The probability that the accountant does not prepare 
the feedback control network ranges from 53.0% to 82.0% at the 95% 
statistical confidence interval, if and when the feedback control 
network is used in the 1000 industrial firms.
The rules for allocating man and computer tasks are not designed 
and prepared by accountant. Fifty-four and nine-tenths percent 
(39 firms) of a total of 71 firms establishing the-rules indicate 
that the accountant does not design the rules. The estimated 
proportion for the 1000 industrial firms in which accountant does 
not design the rules of man and computer interfacial operations 
ranges from 43.3% to 66.5% at the 95% statistical confidence interval.
That the accountant does not prepare the rules for allocating 
the tasks between man and computer is indicated by 58.7% (37 firms) 
out of a total of 63 replies. The estimated proportion for the 1000 
industrial firms in which the accountant does not prepare rules for 
man and computer tasks ranges from 46.5% to 70.9% at the 95% 
statistical confidence interval.
Summary for the role of the accountant in design and preparing 
the management control systems. The findings of this section reveal 
that where a higher percentage of control systems, except for those 
computer oriented control systems, are used, there is a higher
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probability that the accountant Is Involved In the design and 
preparation of the management control systems, as shown In Exhibit 5-4. 
There Is also an Identical relationship between the design and the 
preparation of the control systems. That Is, if the control system 
Is designed by the accountant, the control system is also prepared 
by the accountant. The findings confirm that the management control 
systems are built around the financial structure, and the system 
processes follow a definite time pattern and historical nature.
Based upon these findings, the hypothesis that the accountant 
does not design and prepare the management control systems, except 
the real-time monitoring performance and on-line feedback control 
network, in at least 50% of the 1000 largest industrial firms must 
be rejected.
The Director of the Firm's Management Information System
The integration of the operating and the information processing 
subsystems, one of the major characteristics of modern information 
systems, has produced the following phases:
1. Centralization of information processing is under a high 
executive responsible for the coordination of all system planning 
system operation, and the system control.^
2. The responsibilities of the director of information systems
^This centralization of data and/or information processing can 
have no effect on the decentralization of responsibility centers, such 
as cost center and profit center as discussed in the previous section.
If the same information is available at the same time, the place 
where it is processed makes no difference. Furthermore, a responsibility 
center manager does not have to control directly the process of 
information that is reported to him, as long as he can determine what 
that Information will be.
Exhibit 5-4 (A)
The Roles of the Accountants in Designing 
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for the 1000 
industrial firms
5.5 - 16.3%
2.5 - 10.5% 
7.3 - 19.3%
6.6 - 18.6% 
45.8 - 75.0% 
53.0 - 82.0% 
46.5 - 70.9%
*The total firms answering this question is less than the total firms answering the previous 
question because some firms failed to complete this part of the questionnaire.
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are to design, and Implement and update the firm's management 
Information system by applying modern information technology and 
management science techniques.
The effect of integrating Information processing subsystems and 
operating processing subsystems in an organization is likely, as the 
accounting activities, to cut across traditional functional and 
departmental boundaries. In this respect, the accountant by training 
would seem to be the right man to institute and direct an integrated 
total information system for the firm.
This section of the questionnaire has a three-fold purpose:
(1) is there a management information system in the surveyed firms?
(2) does the accountant direct the information system? and (3) if the 
accountant does not direct the information system,-then why not?
A management information system has been established. Ninety- 
seven and eight-tenths percent (135 firms) of a total of 138 useful 
responses indicate that there is a firmwide information system in 
their firms. The estimated proportion for the 1000 industrial firms 
having the management information system ranges from 95.4% to 100.0% 
at the 95% statistical confidence interval. That is, the hypothesis 
that in at least 50% of the 1000 industrial firms there is a firmwide 
management information system must be accepted. Then who directs 
the management information system?
The accountant does not direct the firm's management information 
system. Forty-five and two-tenths percent (61 firms) of a total of 
135 firms having the firmwide management information system indicate 
that the person who directs the management information system is not 
an accountant by training. The estimated proportion for the 1000
industrial firms in which the accountant does not direct the firm's 
information system ranges from 36.8% to 53.6% at the 95% statistical 
confidence interval. The null hypothesis is set equal to or larger 
than 50%y which falls within the interval, so that the hypothesis 
that in at least 50% of the 1000 largest industrial firms in which 
the person who directs the managmment information system is not an 
accountant by training could not be rejected.
The reasons for the accountant not directing the firm's 
management information system are various, as indicated in Exhibit 5-5. 
"Not familiar with the computer system and the operation research 
techniques" takes almost half the credit.
Exhibit 5-5
The Reasons for the Accountant Not Directing
the Firmwide Information System
Reasons Firms
Percentage of the firms 
not having the accountant 
directing the MIS________
Not familiar with the 
computer systems and 
the operation research 
techniques 29 47.5%
Personnel education and 
talents not for the 
job 10 16.3%
Lacks an overall 








Total firms not having 
accounant directing the 
management information system 61 100.0%
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Summary and Conclusions
The findings of this Chapter conclude the hypotheses as follows:
1. Whereas there is a centralized data base in the largest 
industrial firms, the hypothesis that the accounting department of 
the controller's office does not maintain the centralized data base 
in at least 50% of the 1000 industrial firms must be rejected.
2. Since the formaliztionn of information processing subsystems 
and the operating subsytems are the case as found in this Chapter,
the hypothesis that the accountant has no influence on the formalization 
of these subsystems, such as finance, production, marketing, and 
personnel in at least 50% of the 1000 industrial firms must be rejected.
3. The advancement of modern information processing technology 
has not caused a recentralization as Leavitt and Whisler predicted
in 1958, though modern computer oriented control techniques in such 
areas of real-time performance monitoring and on-line feedback network 
have not been commonly used either. Where the decentralization, in 
terms of delegating various responsibility centers, is the common 
practice among the 1000 largest industrial firms, the role the 
accountant plays in designing and preparing the management control 
systems is significant. The hypothesis that in at least 50% of the 
1000 industrial firms the accountant has no role in the management 
control systems design and preparation must be rejected.
4. Though there is a wide establishment of the firmwide 
information system, the accountant does not direct the information 
system. The hypothesis that in at least 50% of the 1000 industrial 
firms the person directing the information system is not an accountant 
by training must be accepted.
Chapter 6
CONCLUSIONS OF THE FINDINGS OF THIS STUDY 
AND IMPLICATIONS FOR MANAGEMENT ACCOUNTING
Modern Information Systems— The Current State of the Art
The essence of the information system is the activities of the 
firm involving collecting, processing, storing, retrieving, and 
reporting information to management. When an operating subsystem 
is formalized, the information requirement should become more 
explicit and precise. A sensor control system monitors the performance 
of the operating subsystem against the plans and feeds back the 
results of the information subsystem.
The computer-based formalized and integrated information and 
operating subsystems are branded as modern information systems in 
this study. The modern information systems may become decision oriented 
systems since all of the relevant data for operating processes 
(decision processes) can be stored in computer memory and disseminated 
as needed in appropriate form to all those requiring such data.
Are the modern information systems realistic or purely 
academic? Professor Anthony remarks, "It is because of the varied 
and unpredictable nature of the data required for strategic planning 
that any attempt to design all purpose, internal information system 
is probably hopeless."*' The results of this empirical study, 
however, reveal that modem Information systems do exist to a large
*H. N. Anthony, op. cit., p. 45.
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extent, though in various degrees, among the large industrial firms.
The first step is the extensive formalization of the information 
processing subsystems in such areas as finance and personnel, and 
the operating subsystems in such areas as production and marketing.
A very high percentage of the firms under this study indicate that 
they have formalized their information subsystems in finance (96.9%) 
and personnel (91.7%) and their operating subsystems in production 
(96.7%) and marketing (95.9%).
Experience in this systematic formalization, coupled with the 
advancement of modern information technology, provides the basis for 
the next step of integrating the information and the operating 
subsystems, and provides the automation of the routine and structured 
decision making tasks. Seventy-one and six-tenths percent of the 
firms surveyed indicate that the operating department have participated 
in the firm's central system in which the operating department inputs 
data, these data merge with those of other departments, processes, 
and the resultant information is made available to the operating 
department. And more than 50% of the firms indicate that the routine 
decisions are made by the system.
The prerequisite for the integration of the information and 
the operating subsystems is a centralized data base, where data 
sources are merged, common data files are constructed, and outputs 
are blended. A moderately high percentage (68.8%) reply that there 
is a centralized data base in their firms.
Though the findings of this study confirm the assertion that 
the routine decisions are made by the centralized system in the 
majority of the 1000 industrial firms, the firms using the current
129
powerful mathematical decision models for managerial planning and 
control purposes are In the minority. Except inventory planning 
and control models and discounted cash flow models, there is a low 
percentage of use of queuing models, multiple-regression, mathematical 
programming techniques, and PERT and CPM.
The sensor subsystem for the modem information system is 
expressed in this study at each level of the responsibility centers, 
such as cost center performance reporting; profit center performance 
reporting; discretionary expense center performance reporting; and 
computerized controlling techniques, such as real-time performance 
monitoring, on-line feedback control network, and the rules for 
allocating man and computer tasks. The survey reveals the two 
categorical results: (1) A very high percentage indicate that those
traditional control systems, such as performance reporting in cost 
center (97.1%), profit center (95.7%), discretionary expense 
center (92.7%), and investment center (81.5%) are used. (2) A low 
percentage indicate that modern computer oriented control systems, 
such as real-time monitoring performance reporting (14.6%), and 
on-line feedback control network (34.4%) are used.
The Roles of the Management Accounting System and of Accountants 
in the Modem Information System Environment
How have recent developments in modem information systems 
impinged upon the management accounting system and accountants?
The accounting information functions for managerial use in the 
typical industrial firms are identified in this study as (1) performing 
financial data and information processing duties; (2) providing 
information for managerial planning and control; (3) designing and
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maintaining the centralized data base; and (4) designing and providing 
an overall management control function.
This study surveys the current state of the arts revealing 
that in the 1000 largest industrial firms in this country where 
modern information systems and technology have been implemented, 
the impact on the traditional roles of management accounting systems 
and of accountants vary.
The accounting department is no longer primarily responsible 
for the financial data and information processes. One of the early 
effects of computer technology on accounting is that the financial 
data and information processing services have been taken over by the 
computer (the EDP department), as found in this study. Except the 
accounts payable process, the identified financial data and information 
processes, namely, sale-order and billing, accounts receivable, 
payroll, product cost accumulating, production cost routine analysis, 
and sales margin analysis, have been shifted from the primary 
responsibility of the accounting department. The hypothesis that 
in at least 50% of the 1000 largest industrial firms, the accounting 
department is no longer primarily responsible for the financial 
data and information processing activities must be accepted.
Nevertheless, there is an indication that the information 
processing function and the controller's function have generally 
been integrated in regard to reporting to the top corporate 
management level.
The accounting system is not the key information source for 
the managerial decision models. The role of accounting information 
in the managerial decision models and techniques is similar to the
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role of mathematical decision models and techniques to the managerial 
decision making processes. While there is no compelling evidence 
that the decision models and techniques are widely used, where the 
decision models and techniques are used, the accounting system does 
not play the key role in the models, nor do accountants participate 
in implementing the decision models. The hypothesis that in at least 
50% of the 1000 largest Industrial firms the accounting system and 
accountants play no significant roles in the managerial decision models 
must be accepted.
These findings confirm the 1968-1969 American Accounting 
Assoication's Committee report on Managerial Decision Models which 
states:
Too often, decision model information is considered as being 
separate and distinct from management accounting information; 
each set of information may be accumulated and used without 
ever being viewed as interlocking subparts of a cohesive 
overall information system.2
Accountants influence the formalization of the information 
and operating subsystems. Whereas the formaliztion of the information 
and the operating subsystems are common practices in the 1000 
largest industrial firms, the expertise of the accountants in 
classifying and summarizing are still useful to the subsystems 
design.
A lower percentage indicate that the accountants have no 
influence on the financial information subsystem (3.2%), on the 
personnel information subsystem (32.4%), on the production operating 
subsystem (18.6%), and on the marketing operating subsystem (25%).
^"Report of Committee on Managerial Decision Models," op. 
cit., p. 43.
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The hypothesis that In at least 50% of the 1000 largest Industrial 
firms accountants do not influence the formalization of the information 
and the operating subsystems must be rejected.
Accountants design and prepare the management control systems. 
Traditionally, the acconntants appear to have had the responsibilities 
for ex post financial control systems to a large extent. The 
involvement of accountants in designing and preparing performance 
reporting for cost center, profit center, investment center, and 
discretionary expense center generally supports the contention.
The hypothesis that the accountants do not design and prepare the 
non-computerized management control systems in at least 50% of the 
1000 largest industrial firms must be rejected.
However, the survey reveals that accountants are less involved 
in modern computerized control techniques in such areas as real­
time monitoring techniques and on-line feedback control network. A 
low percentage indicate that the accountants design and prepare 
the two computerized control systems. The hypothesis that the 
accountants do not design and prepare the computer based control 
systems must be accepted.
Real-time performance monitoring and on-line feedback network 
are the product of the use of computer syttems. The findings of this 
section coincide with the assertion by the respondents in following 
sections in which a high percentage (47.5%) indicate that the 
accountants are not familiar wihh the computer systems and the 
operation research techniques.
The accounting department maintains the centralized data base. 
Seventy-one and one-tenth percent (69 firms) of a total of 97 firms
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having the centralized data base Indicate that the accounting 
department or the controller's office maintains the centralized 
data base. The hypothesis that in at least 50% of the 1000 largest 
industrial firms the accounting department or the controller's 
office does not maintain the centralized data base must be rejected.
The accountant does not direct the firm's management information 
system. While the accounting department or the controller's office 
maintains the centralized data base, the accountant is not the one 
who directs the firm's overall management information system. Forty- 
five and two-tenths percent (61 firms) indicate that the accountant 
does not direct the management information system. The estimated 
proportion for the 1000 industrial firms not having the accountant 
direct their firm's management information system ranges from 36.8% 
to 53.6% at the 95% statistical confidence interval. Since the 
hypothesis is stated at equal to or greater than 50%, which falls 
within the interval, the hypothesis that in at least 50% of the 1000 
industrial firms the accountant does not direct the information 
system could be accepted.
The reasons for the accountant not directing the firm's 
information system vary, but the accountant's unfamiliarity with 
the computer systems and the operation research techniques takes 
most of the blame. Lack of overall corporate view, need for independent 
objective view of the system, too little attention to the information 
users' needs are other causes. These factors and the findings that 
are reported in this study have some implications for the management 




The nature of management accounting Is that of a management 
Information system and management control system. The 1958 American 
Accounting Assolcatlon's Committee on Managerial Accounting defines 
management accounting as the application of appropriate techniques 
and concepts In processing the historical and projected economic 
data of an entity to assist management in establishing plans for 
reasonable economic objectives and in the making of rational decisions 
with a view toward achieving these objectives.^
Evidence exists that though the accounting department maintains 
the centralized data base, it is not primarily responsible for the 
financial data and information processes. The findings imply 
reorganizing the accounting department in order to meet its changing 
role.
The formalization of the operating and the information subsystems 
and the integration among them have resulted in closer contact of 
the operating managers with the information; and, consequently, the 
role of the management accounting system has diminished as one of the 
major formal information subsystems in a firm. Though the powerful 
mathematical decision models and techniques have not been widely 
used as claimed by some professional literature, where a model or 
technique is used, the accounting system is not the key information 
source for the model or technique. The concern of the traditional 
management accounting system with historical financial data and highly 
structured information processes are probably responsible for forcing
3The 1958 AAA Committee on Management Accounting, The Accounting 
Review, LIV (April, 1959), p. 210.
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management to look elsewhere for relevant Information. These 
findings imply that changes in the management accounting concepts 
and thinking are required. If the management accounting system is 
to fuse with the managerial decision models and techniques, for 
instance, consistency between managerial decision models and managerial 
accounting system must be established.
Though, as Indicated in the study, the accountants do have 
Influence to various degrees on each of the various subsystems 
formalization and control, the advanced computerized control systems 
in such areas of real-time on-line have not been with the management 
accountants. Moreover, the accountant does not direct the large 
industrial firm's information system. Unfamiliarity with the computer 
systems and the operation research techniques are the major cause.
This implies a need to re-examine the present accounting education 
curriculum and/or to design a program that is relevant to the future 
management accountant's needs.
Changes in the Organization of the Accounting Department Required 
Because of Changes in Financial Data and Information Processing Functions
As depicted in Exhibit 3-1 (p. 54), the traditional accounting 
department's operating duties involve the routine financial data and 
information processes, such as sales-order billing, accounts 
receivable, accounts payable, payroll, cost information accumulating, 
inventory updating, routine production cost analysis, and sales 
margin analysis. The implication of this study's finding that the 
primary responsibility of the accounting department in the financial 
data and information processes has been taken over by the other 
departments is clear. Loss of the routine data processing duties
136
to other departments might net some gains to management accountants, 
if they realize that their focal point in other important areas could 
be sharper, such as classification of basic primitive transactions. 
Furthermore, management accountants should have no excuse for being 
tied up any more with the routine data processes and for lack of time 
to examine "relevance of information" that they ought to generate.
The reorganized accounting department, proposed by this study 
as shown in Exhibit 6-1, may consist of three major sections: (1) a
centralized data base maintaining section; (2) an alternative 
information generating system selecting section; and (3) a control 
system designing section. Within the data base maintaining section, 
three separate units may be established: (a) the data collecting,
coding, classifying, and aggregating unit; (b) a data and information 
library; (c) an EDP coordinating unit, which serves as a coordinator 
with the computer room or the EDP department. The alternative 
information system selecting section may contain: (a) an information
system designing and implementing unit, which deals changes in 
information processing technology and management science techniques;
(b) another information subsystem coordinating unit, which is to 
serve a coordinating function and to avoid duplicating system 
designing and operating efforts. Of course, the overall responsibility 
of this section is to select the most economically feasible information 
system to implement for the firm. The control system section may 
consist of: (a) routine control systems operations including
interfacial operation between man and computer, and (b) managerial 
control system design and implementation. Of course, cost and benefit 
analysis should be incorporated in the process of selecting and
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Exhibit 6-1
The Reorganization of the Accounting Department 
_______________ A System Approach______________
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Implementing a new control system.
Changes In Management Accounting Concepts and Thinking Required 
for Fusing Managerial Decision Models
The 1970-1971 American Accounting Association's Committee
on Accounting and Information Systems concludes:
The modern information function is the result of a number 
of developments stemming from many diverse disciplines.
Where accounting was, historically, the primary information 
discipline, technology and especially computer technology 
has broadened the information function and accounting is 
now only one of many disciplines underlying formal information 
systems— albeit an important one.
This study finds that the accounting system is not the key 
information source for the managerial decision models, nor do the 
acocuntants participate in implementation of these decision models.
Reviewing the current accounting literature reveals three 
distinct schools dealing with the information needs of managerial 
decision models and the application of modern information technology. 
The first school concerns the extension of the conventional accounting 
system to include more diversified types of information for managerial 
decision models' needs. Ijiri, for example, presents a discussion 
of the extension of accounting to include multi-dimensional measures 
and multi-dimensional accounting.’’ A second school concerns the 
modification of the traditional accounting process necessary to make 
it more compatible with modern Information technology. Mathews, for 
instance, proposes changing the double entry system through a matrix
4"Report of Committee on Accounting and Information Systems," 
op. cit., p. 348.
^Y. Ijiri, "Physical Measures and Multi-Dimensional Accounting," 
Research in Accounting. Measurement, R. K. Jaedicke, Y. Ijiri, and 0. 
Nielsen (eds.) (American Accounting Association, 1966), pp. 150-163.
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approach, to minimize input and storage requirements while maximizing 
computational capabilities.^ While the foregoing proposals are 
restricted to modification or extension, a third school proposes a 
unified approach which would (1) utilize the computer efficiently, 
and (2) introduce flexibility for expansion to multi-dimensional data 
files through the use of binary coding and storage techniques.^
This section is directed toward fusing the management accounting 
model with managerial decision models and proposes what seems to be 
a new avenue for changing managerial accounting concepts and thinking 
through the following areas:
1. The consistency to managerial decision models be the 
foundation of tl̂ e future managerial accounting and accounting system 
design.
2. The filtering concept of the accounting system be redefined.
3. Modem information sciences and system technology in 
managerial accounting system design be applied.
The consistency in management decision models be the foundation 
of the future management accounting research. The American Accounting 
Association's Committee on A Statement of Basic Accounting Theory 
states:
... Accounting for external users has generally received more 
attention in the literature than has accounting for internal 
management. In addition, the theory of management itself 
has, until recently, provided little guidance for management 
accountants. As a consequence, management acouunting is less
®R. L. Mathews, "A Computer Programming Approach to the Design 
of Accounting Systems," Abacus, III (December, 1967), pp. 133-152.
7C. S. Colantoni, R. P. Manes and A. Whins ton, "A Unified 
Approach to the Theory of Accounting and Information Systems," The 
Accounting Review, XLVI (January, 1971), pp. 90-102.
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well developed and the foundations for It are less well 
understood that is the case with externally oriented accounting 
theory.8
Consistency is an essential ingredient of financial accounting
reporting, and such consistency is explicitly stated in the independent
auditor's report, which is attached with the certified financial
statements. Although the role of consistency in financial accounting
interperiod reporting is well defined, its applicability to
evaluating the types of data used by the planning and control functions
is not so well defined.
The American Accounting Association's 1968-1969 Committee on
Managerial Decision Models is explicit on the need for performance
evaluation systems consistency with methodology used in the decision
making. They state:
As mathematical decision models become more widely utilized, 
accountants and managers will be confronted with some serious 
problems in coordinating the models and the accounting reports 
that are commonly used for evaluating management performance.
That is, planning and control decisions will be made using 
concepts of incremental costs, cash flows, and opportunity 
costs. Unless subsequent performance reports are prepared 
on a consistent basis, the manager may be inclined to make 
decisions which will bolster his performance as monitored by 
the conventional accounting model. This may often lead to 
dysfunctional decision-making.^
In 1969 the Association formed a Committee on Managerial 
Accounting to study the types of data currently provided to facilitate 
the control function and those provided for the planning function in 
order to explore ways of maximizing the consistency of the measurements
O "A Statement of Basic Accounting Theory," oj>. cit.. p. 37.
^"Report of Committee on Managerial Decision Models," op. 
cit«y p• 57.
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and the reports of the two functions.
Management planning and control Include the following decision 
activities: (1) planning decision model validation and updating,
(2) performance evaluation, and (3) process control. While planning 
decision is generally periodic, the control decisions of performance 
evaluation and process control are generally made more frequently.
A decision planning model is surrounded by a number of unknown 
variables. Faced with uncertainty, if an information user knows at 
the beginning that the information he receives is well defined and 
understood, one source of uncertainty is removed.
The traditional cost accounting system is inconsistent with 
managerial decision models in several ways. One inconsistency is 
the variance analyses of the standard costing system, where the actual 
value (cost) is compared to the expected value (standard cost) rather 
than using entirely a priori probability distribution for the 
control purpose. The inconsistency arises between the conventional 
cost system and managerial decision models, because the actual value 
as accumulated by traditional cost accounting is unlikely to be 
exactly equal to the expected value.
Though the management accounting concept essentially belongs 
to the general theory of information, the consistency of management 
decision models should be the future management accounting system 
research. That is, the future managerial accounting system should 
be built on a structure that is pertinent to managerial planning and 
control processes, and which can be utilized simultaneously in a
The 1969-1970 AAA Committee on Managerial Accounting, the 
Committee Report, Supplement to The Accounting Review, XLV (1970), p. 1.
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variety of forma. Only when the foundation of the managerial 
accounting system is established can the objective of the managerial 
accounting system in different stages of managerial planning and 
control processes be defined or identified. Based upon this foundation 
a separation of the managerial accounting theory from the financial 
accounting model is also necessary.
The 1966 Statement says that the standards for accounting 
information and the guidelines for communicating this information 
may be applied equally to the general purpose reports to the various 
studies and reports prepared for internal management use, and there 
may be considerable variation in the degree of conformity with the 
various standards required for each particular management use.-^
The following differences provide obvious distinction between 
the financial accounting and the proposed managerial decision 
oriented accounting.
1. While both financial and managerial accounting reportings 
are on the concept of "usefulness," the outputs of the financial 
accounting model to a large extent are governed or programmed by so 
called generally accepted principles and the various governmental 
regulations. Since the consistency of the managerial decision models 
is the foundation of the managerial accounting system, the latter 
should be so designed or improved as changes occur in information 
needs of the managerial decision models.
2. The financial accounting model favors historical exchange- 
based data. Though they are frequently single valued and generally
^ " A  Statement of Basic Accounting Theory," 0£_. cit., p. 51.
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are easily verified, its scope is far too narrow for a managerial 
decision oriented information system. For managerial planning and 
control processes, relevant information are those expected future 
costs or benefits which will be different for one or more of the 
alternatives under management consideration. Historical data may 
be the basis for predicting expected future information, but only 
future information is relevant input to the managerial decision 
models.
3. The concept of the opportunity cost, which is not 
considered by the traditional financial acoounting model, is not 
only relevant but also vital in some cases to managerial decision 
models. The increased use of future oriented opportunity costs is 
another reason for the managerial accountant to divorce himself 
from the conventional financial accounting model.
In summary, the conventional financial accounting model 
attempts to measure the entire wealth structure of the firm, that 
is, profit flow, and the changes in the pertinent wealth aggregates 
of economic entities. A managerial oriented accounting system should 
emphasize the measurement and the analysis of a series of specific 
aspects needed for managerial planning and control. These fundamental 
differences between the structure and requirements of managerial 
decision models at one extreme, and the conventional financial 
accounting model at the other, create a discontinuity of fundamental 
assumptions between accounting and management sciences.
Designing A Managerial Decision Model Oriented Management 
Accounting System
Because decision models require many types of Information
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and in order to be effective decision models often use Information 
originating outside the firm, It Is difficult to determine what types 
of Information should fall within the boundaries of the accounting 
system. This author believes that management accountants should 
concentrate on designing a managerial decision oriented accounting 
system rather than an entire area of management Information systems.
A managerial decision oriented accounting system does not merely 
consider historical data as the basic Input, the chart of accounts 
as the basic classification model, or the financial statements as 
the basic outputs.
A managerial oriented accounting system should be designed 
to Insure ready accessibility to the information required by 
managerial decision models. There are two avenues' that could lead 
management accountants to design such an accountnng system:
(1) redefining the filtering concept of the accounting system; and
(2) the application of modem information sciences and computer 
system technology in the accounting system design.
The filtering concept of the management accounting system
should be redefined. Filter for an information system is a tool to
sense and measure the events which occur in the real world and that
are included as inputs to the system.
The traditional accounting filter is the accounting transaction,
a complex set of rules defining what accounting shall, and even more
12important, shall not see in the real world. The real world may
^R. H. Crandall, "information Economics and Its Implications 
for the Further Development of Accounting Theory," The Accounting 
Review, XLIV (July, 1969), p. 464.
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have an indefinity of characteristics through time and space which 
the traditional accounting filter might not recognize. Accounting 
deals with economic events and their effects on an entity, but not 
all economic, relevant events, such as industrial output trend, 
are recognized by the traditional acocunting system. Accountants 
have scrutinized many economic events, and labeled these events as 
accounting transactions. When a significant event occurs, the 
decision whether it should be recorded in the accounting system 
depends primarily on whether it can be expressed in monetary units, 
and non-quantifiable events are ignored.
If managerial accounting is to be consistent with managerial 
decision models, the accounting system filtering rules should be 
changed or expand to adapt to the information needs of managerial 
decision models. Janet Smith proposes an adaptive filter, where 
the filtering rules in the double entry system are modified over
13time according to criteria related control and cost consideration. 
Under Smith's model, the filter is allowed to take one of several 
forms, depending upon the system's control needs for the moment.
Modern information sciences and technology to managerial 
accounting system design be applied. Since modern information 
technology and information sciences have contributed to the 
developments and improvements of information systems, these techniques 
and systems technology should be an extension of, not an alternative 
to, managerial information systems. As the language of data and 
information aggregation becomes arithmetic, so too the language
13Ibid., p. 464.
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of the relationship becomes mathematics. Here lies the reason for 
managerial accounting to adapt modern Information sciences and 
technology in its Information processes. The redefined filtering 
rules of the accounting system proposed in the earlier section can 
be made possible by the application of modern information sciences 
and technology.
Measurement theory. A problem which has long been of interest 
to accountants is that of identifying and measuring costs and benefits 
with sufficient verifiability (or objectivity) to insure the 
reliability of the information process. Providing multiple-dimensional 
information for managerial decision models involves searching for a
proper measurement method for the data collected, stored, and
*
processed by an information system. A modern information system 
must be a measurement system. As found in this study, the current 
trend is toward the development of a centralized data base, the 
basic data entries are on-line and real-time, and an integrated 
firmwide system must be multi-purpose. At this point, coding and 
sorting are important in the design and potential uses of a computer- 
based managerial accounting system. A coding scheme needs to be 
flexible so that it meets the complete needs of a firmwide data base.
Communication theory. Data gathering and information processing 
involve some degree of aggregation. One of the crucial issues 
for managerial accountants in designing the accounting system for 
output signals to the operating managers is whether descriptions 
of detailed items should be aggregated for reporting purposes. The 
economics of information processes usually necessitate a level of 
aggregation that results in a considerable loss of detail and
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information potential. If accountants are to be Involved in the
process of aggregating these microunits into transactions, the
basic elements of accounting function and must acquire the required
knowledge and skills associated with the communication theory.
Probability theory. If management accounting is to expand its
boundaries in order to deal with the uncertainties surrounding
managerial decision models, the issue arises of the relationship
of probability theory and managerial accounting. To illustrate the
effect of uncertainty upon the managerial accounting system, we must
... consider the problem of determining the value (opportunity 
cost) of a productive factor, a necessary step for many 
decision models. The value of the factor will depend on 
the other opportunities, which arise for using it, and those 
opportunities are uncertain and can only be expressed as 
probabilities.
Although the probability theory is used widely in other 
disciplines, the accounting profession is slow in applying this 
concept. Thus far, the specific techniques of accounting which 
deal with prediction are the standard costing system and budgeting 
control system. However, this application is incomplete. The 
variance analyses of the standard costing system, in which the 
actual value (cost) is compared to the expected value (standard 
cost) rather than using a prior probability, is inconsistent with 
managerial decision models, since the actual value is unlikely to 
be exactly equal to the expected value.
Managerial planning models typically deal with uncertainty 
either through the use of expected values (that is, explicitly
"Report of Committee Report on Managerial Decision Models," 
op. cit., p. 56.
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weighing possible outcomes by their probabilities of occurence), or 
through sensitivity analyses, In which the values of possible 
alternative outcomes are compared. In either case, it is helpful to 
have reliable estimates of the probabilities of the future states.
Such information is often very difficult to obtain, but the information 
about the past given by the traditional accounting system could be a 
great help in assigning the probability.'*"’
The gap between the managerial accounting system and managerial 
decision models may be. narrowed by incorporating the probabilistic 
concept as an extension of the boundaries of the managerial accounting 
system, as shown in Exhibit 6-2.
Computer and information technology. The impact of computer 
and information technology is reflected in the development of 
centralized data. Modern information technology provides new, less 
expensive data gathering and storage; and accessibility capabilities 
of computers will enhance the feasibility of having a system that 
essentially contains a library of raw data in as elementary, 
unstructured but well defined form as possible, properly indexed 
for subsequent retrieval and stored to facilitate a wide variety of 
manipulation, classification, and aggregation. As found in Chapter 5, 
the accounting department maintains a centralized data base, thus 
the management accountant must know how his classification, summaries, 
and reports may affect the validity of models and decisions. For 
example, the future managerial decision oriented accounting system 
may routinely contain for each product a library of functional
15Ibid., p. 56.
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relationships such as cost-volume-profit data.
Developments in data input devices in various ways of capturing 
data and data communication system in various ways of transmitting 
data from where it originates directly into the location of information 
users via computer systems have significantly reduced the time lag 
in updating information. These developments also answer the user's 
inquiry at the starting point of decision analysis; thus, speed is 
no longer a prerequisite of the modern information processing system. 
The basic criteria for a user oriented information processing system 
is the amount of delay decision makers are willing to tolerate in 
getting information. The implication for managerial accountants as 
systems designers is that of economic feasibility. Economic 
feasibility may be measured by using cost and value of information 
models for making decisions about the design of information systems.^
In summary, this writer concludes that as there are constant 
changes that occur in the structure of modern industrial firms and 
managerial decision making processes, a managerial oriented accounting 
system is required to expand and keep pace with rapid changes. 
Management accountants who attempt to extend their efforts to design 
the entire area of the information system assume an impossible task 
at the present time and in the near future, due to the accountants' 
lack of technical knowledge, which is an essential tool in designing 
and analyzing information systems. Nevertheless, if the management 
accountants are to be members of the modern information system team, 
they must not only be effectively familiar with modern management
16Ibid., p. 52.
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science techniques and computer system technology, but also be able 
to Integrate them In their practices. A discussion of the management 
accountant education process which will enable a management accountant 
to obtain these techniques Is presented In the following section.
Changes In Future Management Accounting Education as a Result of the 
Accountants' Lack of Computer Systems and Operation Research Techniques
As stated in the previous section, management accounting should 
be a discipline that incorporates concepts and techniques from other 
fields— information sciences, management sciences, quantitative 
techniques from mathematics, and computer system technology. A 
management accounting system should provide relevant information 
for the purpose of managerial decision making, so should the management 
accounting education define the relevant subjects to be taught in order 
to equip the management accountant as an information specialist or 
manager who is to direct the overall information system.
This section involves three phases of discussion and proposals. 
First, what is the current state of the management accounting courses 
(but not the management accounting program, since we do not have it 
yet) including computer systems required for an accounting major (not 
a managerial accounting major)? Second, is there any feasible way 
to have a speciality in managerial accountant who is independent from 
the public accountant? Third, if so, what are the basic levels of 
both computer systems and operation techniques, in addition to the 
accounting courses that are required to provide adequate training 
for such a specialty in management accounting or more futuristically, 
for the information manager?
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Contradiction and negligence of the computer system courses In 
the accounting curriculum— the current state of the art. Among those 
firms indicating that the person who directs the firm's information 
system is not an accountant by training, a high percentage state that 
the accountant is unfamiliar with the computer systems and the 
operation research techniques. This is the consequence of a 
contradiction of the computer system courses in the current accounting 
curriculum, and to some extent negligence of the relevant courses 
taught by accounting educators.
A view of today's accounting curriculum in various colleges and 
universities in this country reveals a confusing and contradicting 
patchwork. There are two extremes, for example, in the introductory 
accounting course. One extreme is that the beginning course is 
heavily oriented toward procedures in accounting such as record- 
keeping in the historical sense. Another extreme is an attempt to 
present an undefined, unshaped framework of management information 
systems.
There is also a conflict over the introduction of computers 
into the accounting curriculum. Although the advancement of computer 
technology has a variety of impacts and implications on accounting, 
there are relatively few programs which have found a comfortable 
place for computer training within the accounting curriculum. Those 
who pay more than lip service to computer training develop a technical 
speciality in computer technology or programming. This is partly a 
result of the accounting educator (and the accounting practitioners 
as well, perhaps) not spelling out clearly the ultimate influence 
of computer technology on accounting education and on accounting
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practices.
The 1959 AAA Committee on Accounting Instruction and Electronic
Data Processing states:
... accounting instruction in data processing.should deal with 
existing problems rather than futuristic problems and rely 
on an evolutionary approach. The business-wide implications 
of new processing methods should be squarely faced via the 
systems or comprehensive approach to design rather than a 
fragmentary approach which ignores the interrelationships of 
operations, namely, labor and cost accounting or production 
and inventory control.
The ad hoc committee recommends the computer as an elective
course, a variety of possibilities for course emphasis, ranging from
complete emphasis on programming, flow charting, and coding, to an
emphasis which focuses primarily on case studies selected to develop
a theory of application. No specific emphasis is recommended as the
preferable one, however.
In 1963 the American Accounting Association's Committee on
System Instruction was asked to "consider whether a system course
should be part of the accounting curriculum, including whether the
18course should be required or elective." It concludes that "an
Important and substantial body of specific, teachable system subject
material did exist, and that such a course should be required of
19all students planning to enter the field of accounting." In their 
view, this body of knowledge includes a broad outline of possible
17The 1959 AAA Committee report on Accounting Instruction in 
EDP, The Accounting Review. LIV (April, 1959), pp. 210-220.
•̂®The 1963 AAA Committee report on Accounting Systems Instruction, 
The Accounting Review, XLI (July, 1964), pp. 715-720.
19Ibid.
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subject matter, ranging from very general concepts to other specific 
techniques; yet, no specific recommendation for relative emphasis 
is presented.
The 1964 Association's Committee on EDP in Accounting Education 
concludes that accounting students at the undergraduate level should 
be exposed to electronic data processing in three stages:
(1 ) concurrent with or prior to the introductory accounting course, 
students should receive instruction in a basic programming language;
(2 ) accounting instruction in a variety of subject matter courses 
should incorporate some computer oriented problem; and (3) the 
traditional accounting system course should continue to include a
20coverage of electronic data processing as one of the aids to accounting.
The 1969 AAA Committee report on the Role of- the Computer in 
Accounting Education recognizes that there is a need among accounting 
students for Instruction about the computer at two levels:
(1 ) instruction for all accounting students who should be prepared 
to act effectively in situations in which he is (a) a user of information 
that has been processed on the computer; (b) a user of canned programs 
for analysis; (c) a specific of processes and operations that are to 
be carried out using a computer; and (d) as an auditor who must 
evaluate the processes and results of computer data processing; 
and (2) instruction for accounting students who wish to study computer 
data processing in more depth and will be engaged in the design and
2®The 1964 AAA Committee report on Electronic Data Processing 
in Accounting Education, The Accounting Review, XL'II (April, 1965), 
pp. 422-428.
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21Implementation of computer-based management Information systems.
The ad hoc Committee states that the accounting student should 
also be provided with a general orientation to the following 
introducing computer materials: (1) analyzing and planning for
computer processing; (2) computer hardware; (3) computer software;
(4) flow charting; (5) programming; (6 ) data processing approaches;
22(7) operation and management of computer data processing.
Increasing emphasis on greater knowledge of the computer 
systems, as indicated in the foregoing authoritative statements are 
parallel with the chronological sequences of these reports. But 
these reports, apparently as evidenced by this study, have not been 
given much attention by the accounting educators.
As far as introducing operation research techniques to the 
accounting curriculum is concerned, it seems to this author that the 
accounting curriculum is more conservative than the professional 
literature. Take the last two decade^ issues of The Accounting Review 
for example, in 1950 out of 45 articles none could be classified as 
operation research oriented; in 1960, there were 12 (or 17%) out of 
71 that were related to operation research and quantitative techniques; 
in 1970, 31 (or 60%) out of 52 were operation research and quantitative 
methods. But the quantitative methods and operation research 
techniques have been introduced into the accounting classroom 
only to a limited extent, if at all.
Specialty in management accounting proposed. By whatever name
21The 1968-1969 AAA Committee report on the Role of the Computer 
in Accounting Education, The Accounting Review, XLV (1970), p. 34.
22Ibid., pp. 34-35.
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he is called, the future management accountant should be a systems
analyst or Information specialist. A systems analyst or information
specialist who will design and implement future managerial accounting
systems must have capabilities far beyond those now possessed by most
accountants. Moreover, as the American Institute of Certified Public
Accountants1 past president, Marvin Stone, says:
It is estimated that the total fund of knowledge has quadrupled 
since 1950. Specialization is a logical result of this 
"knowledge explosion." .... No one of us is equipped to 
absorb all the new knowledge which is uncovered in our 
respective lines of endeavor. Consequently, it becomes 
necessary for each of us to stake out for himself a narrow 
area in which to become e x p e r t . 23
System designs, implementaiton and control often demand a high 
degree of technical knowledge in computer systems and management 
sciences. The traditional accounting curriculum that is currently 
available in the department of accounting may not alone be adequate 
for the future managemnnt accountant's need.
This study recommends that there is a need to break down 
different specialized areas within the broad discipline of accounting. 
This suggestion is nothing new to other professions, such as medicine, 
where a specialty of pediatrics is divided into several subspecialties 
in such areas as pediatric cardiology, pediatric hematology, 
pediatric allergy, neurology, neonatology, pediatric surgery, and 
so on.
This study proposes that the department of accounting in 
universities and colleges offer the following subspecialties
^ A d a p t e d  from Dr. J. W. Pattillo's New Developments in 
Professional Accounting. Speech delivered to the Business Faculty at 
Jacksonville State University, Jacksonville, Alabama, February 6 
and April 7, 1969, p. 20.
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programs that lead to a bachelor (or master, even doctoral) degree 
In: (1) public accounting that lead eventually to a CPA certificate;
(2) taxation that leads to some sort of tax specialty; and
(3) management accounting with aims at managerial planning and control, 
and eventually to obtain the certificate of management accountant 
(CMA), as recently Instituted by the National Association of 
Accountants.
Basic level of the requirements for a subspecialty in management 
accounting. This study does not attempt to propose a detailed and 
complete accounting education curriculum, which needs thoughtful 
research efforts (usually involving team work) and is a formidable 
task to an unexperienced accounting educator. This author does 
believe that designing an accounting education curriculum for the 
future management accountants must determine the proper role of 
management accounting and accountants in managerial planning and 
control processes first.
Design and implementation of information systems for managerial 
use often demand a high level of technical knowledge of computer 
systems. This level of instruction should be provided by the proposed 
management accounting education program for the students in methods 
for analysis and design of computer processing systems and computer 
software systems. Or,, more specifically, the following elements 
should be considered for inclusion: (1) processing approaches in
batch, on-line, time-sharing; (2) theoretical concepts of systems, 
information, and information economics; (3) analysis of information 
and processing requirements; (4) approaches for systems analysis and 
design; (5) data management; (6) selection and implementation of new
157
systems; and (7) system controls.^
Closely related to computer systems and technology Is that the
accountant Is blamed for not being familiar with the operation
research techniques— a diffused collection of mathematical and
statistical models that are applied to decision making. Nevertheless,
this empirical study provides no compelling document visualizing
that mathematical decision models in such areas of mathematical
programming techniques, multiple-regression analysis, and queuing
' theory are widely in use. This makes it more difficult to outline
the ideal mathematics and statistics requirements for a management
accounting education program. Besides, technical competence in
mathematics and statistics can be achieved only by specialized study.
In considering the question of operation research in the 
accounting curriculum, we might focus upon six levels of 
operation research competency: (1) An awareness of the
existence of quantitative methods and an appreciation of 
. their value; (2) Appreciation of the variables involved;
(3) Problem recognization, the ability to recognize which 
quantitative techniques would be useful to solve the problem;
(4) Ability to use a conceptual approach; (5) Problem 
solution, achieved after one acquires quantitative technique 
knowledge; (6) Refinement and elaboration, the ability to 
generate and solve problem formulation different from those 
already solved by others.^
As the objective of operation research and quantitative 
method courses in the accounting program is to provide the students 
a conceptual understanding rather than a manipulative skill, the 
following courses seem to be relevant enough to include in the 
curriculum: (1) linear programming; (2) application of queuing
24"Report of Committee on the Role of Computers in Accounting 
Education," op,, clt., p. 35.
^Pattillo, o£. clt., p. 41.
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theory; (3) critical path methods and other network analysis; and
(4) statistical decision theory. These courses should be problem 
oriented and directed to the development of understanding methodologies 
and their limitations.
While there is little doubt that the management accountant or 
information manager should obtain a thorough knowledge of accounting, 
the first course of accounting for management accounting students 
should be conceptually oriented, rather that the present emphasis on 
procedures, pencil pushing on debits and credits. Changes should also 
be made to emphasize the use of accounting information in managerial 
decision making processing, and to de-emphasize product costing 
procedures. This proposal is supported by the recent CPA examinations. 
Though the request of the AICPA’s Management Advisory Service 
Committee in 1970 to admit non-CPA specialists to full membership 
via a, special qualifying examination has not been officially accepted 
by the AICPA, the CPA examination itself has broadened its scope, 
pruned the procedural, and accentuated the analytical. There has 
been a wise use of optional questions so that the management accountant 
may avoid answering a question that is highly tax oriented. Since 
the CPA examinations are regarded by many as a test of a minimum 
level of professional competence, its inclusion of new topics and 
analytical materials in the examinations have influenced the accounting 
curriculum in the many universities and colleges. As the Certified 
Management Accountant (CMA) may have an influence on the content of 
the future management accounting curriculum, a proper and well defined 
and designed managerial accounting program will directly or indirectly 
Influence the future CMA examinations.
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Conclusion
These changes suggested In this study are based upon the findings 
of this empirical survey. As has been indicated throughout the 
chapters, there are several areas, especially in the management 
control functions, in which the management accountant continues to 
be preeminent. Yet there are other areas, such as routine financial 
data and information processing activities, which have been eroded. 
Since the dilemma of our society today is that we hate change and 
love it at the same time, what we really want for the mangement 
accounting profession is for good things to remain essentially the 
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Questionnaire Preparation




P. 0. Box 23712 
University Station, LSU 
Baton Rouge, La. 70803
November 8 , 1972
Dear Sir:
Your company has been chosen to participate in a study of the 
impact of management information systems upon the specific role of 
accounting in your firm.
About 20 minutes of your time is needed to answer the questions 
on the enclosed sheets. Most of the questions can be answered by 
placing a check mark in the appropriate blank. A few call for short 
answers. All replies will be kept confidential.
Your response will make an important contribution to this 





Dr. James W. Pattillo, CPA 
Professor of Accounting 
Louisiana State University 
Baton Rouge, La. 70803
SECTION I
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This section inquires about the accounting department operating
duties in your company.
1. Of the following financial information ppocessing functions, 
please indicate («/) the department(s) which is (are) responsible 
for the process. (Process is intended to include preparing 
data input, manipulating, and information output.)
The department (or departments) which 
is (are) primarily responsible for the process 
Accounting EDP Production Sales Other (list)
Sales-order
billing ___ ___ ___ ___ __________
Accounts
receivable     .____ ___ __________
Accounts
payable ___ ___ ___ ___ __________
Inventory
updating________ ___ ___ ___ ___ __________
Payroll ___ ___ ___ ___ __________
Cost information ___ ___ ___ ___ __________
Product cost
analysis ___ ___ ___ ___ __________
Sales margin
analysis________ ___ ___ ___ ___ __________
Other _________ ___ ___ ___ ___ __________
(list) ______ __  ___ ___ ___ ___ __________
2. Please indicate (>0 the immediate supervisor, at the division 
or plant level, of each manager listed below. You may check 
more than one, if there are different organization charts 
among divisions or plants.
Vice-president Director
in Finance M. I. S. Controller Other (list)
EDP (or
Computing)




systems        ]__
Accounting
manager___________ ___ ___ ___ __________
3. If there has been any change in the number of accounting 
department personnel, approximately what percentage of the 
change is attributed to the implementation of management 
information systems?
 increased;  decreased;  no change




This section Inquires about the role o£ the accounting system In 
providing Information for your managerial planning and control purposes.
1. Many firms today have information systems so organized that each 
operating department (production, sales, finance, etc.) is 
served by the central system. In these cases, the operating 
department inputs certain data, such as production or sales 
facts; these data are merged with those of other departments, 
processed, and the resultant information made available to the 
operating department. Some systems are informational only, 
while in more advanced systems the system itself is capable 
of making routine decisions, such as placing purchase orders 
when re-order points and materials sources have been predetermined, 
writing out past-due notices when dates have been set and the 
like. Information structures such as this are the basis for 
the next three questions:
Yes No
(1) Do your company's departments
participate in a system such
as described above? ___ ___
(2) Are routine decisions made by
the systems? ___ ___
(3) Do the operating department
managers have the ability
to modify the decision process? ___ ___
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2. Please indicate (>/) the role of the accounting information in 
each of the following decision models and management techniques 
used by you and/or your associates. If you do not use any of 















Is the accounting system 
a key information source 
for the model/technique? 
Not
Yes No Applicable
Does the accountant 





This section inquires about the specific role of the accountant 
in your company.
1. Assuming a centralized data base contains information from many 
sources, does the accounting department or the controller's 
office have the responsibility for maintaining the data base? 
 yes;  no
 Not Applicable, if there is no centralized data base in use
in your firm.
If "No," what department is currently maintaining the data base?
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2. In the design of a data base from which meaningful management 
information can be obtained, three activities are of very great 
importance. They are:
(1) Deciding upon a data classification structure. Unless 
the structure is sound, data will lose its identity and cannot
be converted into meaningful information. The main manifestation 
of this function is in the preparation of code structures governing 
the classification of accounts, personnel, inventory, and other 
items.
(2) Selecting a proper level of aggregation. If data are kept 
separate by event, the resultant mass precludes interpretation.
On the other hand, over-summarization by aggregating data makes 
it impossible to see characteristics.
(2) Integration. Data will flow into the system from many 
points: finance; production, personnel, and so on. Production
of meaningful management information makes it essential that 
data from these sources are brought together in a meaningful 
manner.
The persons who make decisions on classification, aggregation, 
and integration govern the conceptual framework of the information 
system and its value. Do the accountants influence the 
characteristics of data classification, aggregation, and 
integration in any of the following data areas?
Yes If No, who influences?
Finance__________________ ___ ______________________
Production ___ ______________________
Marketing ___  ______________________
Personnel ___  ______________________
Other
>  (list) _______ ___ ______________________
3. Is the person having the responsibility of directing your 
company's management information systems an accountant by 
training?
 Yes;  No. If "No," would you identify the reason
or reasons?
 accountants lack an overall corporate view.
 accountants pay too little attention to user information needs.
 accountants are not familiar with computer system and
operation research.
 other ___________________ ;_____________
other
Please indicate (\/) any responsibility of the chief accountant 
or the controller for designing and preparing the following 
management control systems. If any of this reporting is not 
used in your company, check "Not Applicable."
Is the reporting designed Are the reports prepared 
by the accountant? by the accountant?
Not Not


























reporting ___ ___ ___ ___ ___ ___
On-line
feedback





tasks________ ___ ___ ___ ___ ___ ___




Having respondent identification simplifies follow-up procedures, 
but is not essential to this study. If you prefer to remain anonymous, 
leave this section blank.
1. Your corporation's industry: __________________________
2. Yuur corporation's name: ______________________________
3. The respondent's position: ____________________________
(for statistical purpose only)
THANKS FOR YOUR HELP. Please return to:
Chiou-hsiung Chang 
P. 0. Box 23712 
University Station, LSU 
Baton Rouge, La. 70803
Appendix B
Master Tabulation of Survey Returns and 
Standard-error Computations
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Computation of the Estimation for the 1000 Large Industrial 
Firms at the 95% Statistical Confidence Level
Introduction
Statistical estimation is used to test the hypotheses set in this 
study, where Hq: it  >_ 50%, or Ha: ir < 50%
na-
1 Z -025 V  —
L - P )
TT =  P
where tt = the estimated proportion for the 1000 large industrial firms 
n = total useful responses
n^ ® the sample results
P - I T  • Z.025 - 1',f
Chapter 3
I. Statistical estimation for the 1000 industrial firms whose accounting 
departments are not primarily responsible for the following information 
processes.
Hq: In at least 50% of the 1000 large industrial firms whose 
accounting departments are not primarily responsible for 
the following information processes.
Hfl: Less than 50% of the 1000 industrial firms whose accounting 
departments are not primarily responsible for the following 
processes.
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1. Sales-order billing processes
P = = .733
135
'9 6 [ T m U
v  135ir = .733 i 1.96 I = .733 ±.075, or
.658 < ir < .808
2. Accounts receivable process
P = « + J 9  = >4?1 
136
tt = .471 ± 1.96 I = .471 ± .0839, or
.387 < ir < .555
3. Accounts payable process
P «= 6 = .365
137
,.96 I (±36a O j
V  137
ir = .365 ± 1. / v . ^ /v.635) = ^  ± >0806j Qr
.284 < ir < .446
4. Inventory updating process
P = 38 + 6_1 = 72Q
136
± i.96 / I d m H i
■V 136
ir = .728 1 I v.272) = >?28 ± .o739 f or
.654 < tt < .802
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5. Payable process 
51 + 25P  = ---------
137 = .555
tt « .555 ± 1.96 / = .555 ± .0832, orV  137
.472 < ir < .638
6 . Cost accumulative process 
54 + 15
134 = .515
.515 ± 1.96tt -  j — " " " ^ 485" “ -515 ± .0846, or
.430 < ir < .600
7. Product cost variance analysis
P = 4?-+ 19 = .452
135
it  - .452 ± 1.96 / (»548) = .452 ± .08396, or
•J 135
.368 < ir < .536
8 . Sales margin analysis
P „ 24 + 2 6 = .444
135
tt « .444 ± 1.96 = .444 ± .0838, or
.360 < tt < .528
II. Statistical estimation for the 1000 industrial firms in which the
accounting department personnel has decreased.
262
tt = .262 ± 1.96■J (.263)(.738) 130 262 ± .076, or
.186 < tt < .338
III. Statistical estimation for the 1000 large industrial firms in which 
the information processing function and the controller's function 
are separated.
P = .313 (from exhibit 3-3, p. 70)
I. The statistical estimation for the 1000 industrial firms whose operating
ir 313 ± .078, or
235 < tt < .391
Chapter 4
departments participate in the firm's central system.
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II. The statistical estimation for the 1000 industrial firms in which
III.
the operating routine decisions are made by the systems.
P = -|Z = .508132
TT = .508 ± 1.96 I =  .508 ± .085, or-V 132
.423 < tt < .593
The statistical estimation for the 1000 industrial firms in which 
the following managerial decision models are used.
1. Inventory model
P = - Z 2 =  .572138
tt - .572 ± 1.96 / = .572 ± .083, or' 138
.489 < 7r < .655
2. Queuing model
P = —  = .175 137
17C A / (.175) (.825) xir *» .175 ± 1.96 /   = .175 ± .064, or
. 1 1 1  <  tt < .239
3. Multiple-regression analysis
p ■ - *288139
.288 ± 1.96 I (,2-8-̂i- 
•V 139
.213 < tt < .363




.319 ± 1.96J  C»319K - §gl) = t319 + .078, or
.241 < tt < .397
5. PERT and CPM network analysis
P = = .365137
u = .365 ± 1.96 I (.365)(.635) _ .365 ± .081, orV  137
.284 < ir < .446
6 . Discounted cash flow model
75 _ 55X
136
ir = .551 ± 1.96 I = >551 ± <084
V 136 or
.467 < ir < .635
IV. The statistical estimation for the 1000 industrial firms in w h i c h __
the accounting system is not the key information source when the 
model or technique is used.
1. Inventory model
P - ^  = .203 79
ir - .203 ± 1.96 I  L ? f J )  ̂ 2 03I  = .203 ± .089, orV 79
.114 < ir < .292
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2. Queuing model
1  - -833
.833 ± 1.96 J 24
.684 < ir < .982
3. Multiple-regression analysis
P = —  = .55040
(.167) (.833) = j833 ± or
I (.450)(.550).550 ± 1.96 / ^ ^   = .550 ± .154, or40
.396 < tt < .704
4. Mathematical programming technique
24 = .545
44
tt *= .545 ± 1.96 / = .545 ± .147, or*v 44
.398 < tt < .692
5. PERT and CPM network analysis
P - §2 «= .58050
tt « .580 ± 1.96 J “ *580 ± *137» or
.443 < ir < .717
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6 . Discounted cash flow model
P - g  - -213
.213 ± 1.96 J ~ ^ -TT = I •■787y ,213) = .213 ± .093, or
.120 < tt < .306
V. The statistical estimation for the 1000 large industrial firms in
which accountants do not participate in implementation of the decision 
model or technique.
1. Inventory model
P = 22 = .278 
79
TT .278 ± 1.96 278) (.722^ = 2 78 ± .099, or
V 79
.179 < it  < .377
2. Queuing model
P  = 20 „ #833
24
.833 ± 1.96 J -tt = /■(-‘833)(,167) = .833 ± .149, or24
.684 < it  < .982
3. Multiple-regression analysis
28 , —  = .740
.700 ± 1.96ytt «  I -■ (,7)(,3)—  - .700 ± .142, or
1 40
.558 < ir < .842
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4. Mathematical programming technique
P » 77 = .63644
7T » .636 ± 1.96 J = ̂  ± U2 ̂Qr
» 44
.494 < tt < .778
5. PERT and CPM network analysis
P o 33 . .66
50
..96 J-tt = .660 ± 1 9 = .660 ± .131, or' 5 0
.529 < ir < .791
6 . Discounted cash flow model
P ■= —  = .2075
tt *= .200 ± 1.96 /■ = .200 ± .091, or
.109 < TT < .291
Chapter 5
I. The statistical estimation for the 1000 large Industrial firms in 
which a centralized data base is established.
P - j|Z - .688
.688 ± 1.96f(.688)(.312) = >688 ± >076> or 141
.612 < tt < .764
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II. The statistical estimation for the 1000 Industrial firms in which 
the centralized data base is not maintained by the accounting 
department.
.199 < it  < .379
III. The statistical estimation for the 1000 industrial firms in which




.289 ± .09, or
P 126130 .969
.969 ± .030, or
939 < ir < .999
2. Personnel subsystem
P —  
121 917
= .917 ± .049, or
868 < tt < .966
3. Production subsystem




P " ~  » .959121
n m  , nr /(•959)(.041)ir = .959 ± 1.96 /------—  - = .959 ± .035, or
V  121
.924 < .994
IV. The statistical estimation fcr the 1000 Industrial firms In which 
the accountants do not have influences on the following formalized 
information and operating subsystems.
1. Financial subsystems
P ■= —  = .032126
_ _ non j i nc / ( •032)(.968) ntr *» .032 ± 1.96 I------------ = .032 ± .031, or
' 126 
.001 < ir < .063
2. Personnel subsystem
P - ~  = .324111
tt = .324 ± 1.96 = .324 ± .087, or
' 111
.237 < tt< .411
3. Production subsystem
P  » » .186
118
TT .186 ± 1.96 / ( ■ ^ X . g l i  = 186 ± >070 Qr■>/ 118
.116 < it < .256
4. Marketing subsystem
p ■ iff - -25
ir *» .25 ± 1.96 I (,25)(,75)- = .25 ± .079, or116
.171 < ir < .329
The statistical estimation for the 1000 industrial firms in which
the following management control systems are used.
1. Cost center performance reporting
P = = .971138
ir = .971 ± 1.96 / (‘971) (. P-2-92  = .971 ± .028,
~\J 138
or
.943 < ir < .999
2. Profit center performance reporting
P = H I  " *957139
ir = .957 ± 1.96 / (,957) (‘04?j- = .957 ± .034, or
V  139
.923 < ir < .982
3. Discretionary expense center performance reporting
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4. Investment center performance reporting
p " = *815 135
.815 ± 1.96 815)(.185)— = .815 ± .066, or135
.749 < tt < .881
5. Real-time performance monitoring system
P = —  = .346130
tt - .346 ± 1.96 3q654> = *346 ± -082» or
.264 < ir < .428
6 . On-line feedback control network
p - jff - .3*4
tt = .344 ± 1.96 = .344 ± .081, orV  131
.263 < tt < .425
7. Rules for allocating man and machine tasks
p = _Z i . .577
123
.577 ± 1.96tt -  I - 5 7 7 = .577 ± .087, or123
.490 < ir < .664
The statistical estimation for the 1000 industrial firms in which the
accountants do not design the following management control systems,
1. Cost center performance reporting
p ■ 5* " -06
, (.06)(.94)
tt = .06 ± 1.96 /------------ = .06 ± .04, or134
.02 < ir < .10
2. Profit center performance reporting
P = —  = .045133
tt = .045 ± 1.96 / — 04- --- - - - = .045 ± .035, or*V 133
.01 < it < .08
3. Discretionary expense center performance reporting
P = —  = .11
127
tt = .11 ± 1.96 I -(-1:L) = .110 ± .054, or127
.056 < tt < .164
4. Investment center performance reporting
VII.
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5. Real-time performance monitoring system
p ' if ‘ -6
.6 ± 1.96 J - 45
.457 < tt < .743
6 . On-line feedback control network
2 9  -  * / /-  - .644
(.6)(.4)_ ^ 60Q ± 143  ̂ or
.644 ± 1.96 _J-(.644)(.356) = >644 ± >14Q> or45
.504 < tt < .784
7. Rules for allocating man and machine tasks
P B 12 = .549 
71
tt = .549 ± 1.96 [ L m L m  = .549 + .116,
V  71
or
.433 < ir < .665
The statistical estimation for the 1000 industrial firms in which 
the accountants do not prepare the following management control 
systems.
1. Cost center performance reporting
P " = *109128
.109 ± 1.96 /tt » J  (,109.̂ ? -91:? = .109 ± .054, o r
.055 < tt < .163
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2. Profit center performance reporting
P - —  = .065
124
ir - .065 ± 1.96 /1,.P65^ ,935) = .065 ± .04, or
' 124
.025 < tt < .105
3. Discretionary expense center performance reporting
P = —  = .133 120
ir = .133 ± 1.96 2 = .133 + .06, or
V  120
.073 < ir < .193
4. Investment center performance reporting
P = ~  = .126103
874), = .126 ± 1.96 B U
V  103
= .126 ± .06, or
U
.066 < tt < .186
5. Real-time performance monitoring system
P = —  = . 6 0 S
43
.605 ± 1.96v «=  / — — — -395)- = .60S ± .146, or43
.45*1 < *< .751
VIII.
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6 . On-line feedback control network
22 = .675 40
tt = .675 ±1.96 / 1:.̂ 75)(,325) = .675 ± .145, o r
1 40
.530 < it < .820
7. Rules for allocating man and machine tasks
P  o  22 = .587
63 ____________
tt - .587 ± 1.96 = .587 ± .122, or
V  63
.465 < tt < .709
The statistical estimation for the 1000 large industrial firms 
in which accountatis not directing the firm’s information system.
p - ii ■ -4 5 2 ________
tt = .452 ± 1.96 1 = .452 ± .084, orV  135
.368 < ir < .536
Aopendix C
The Distribution of the Respondent's Position
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